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$ n « is * is eetc is m <d So 

72. Id 12 7° n ^7 A 7 o — ^rfilE L 3 Sft^KMBPr, FBcc, FBPcc, Bcc, BPc 
C, CALL, JMPL, TCC, RETURN, DONE, RETRY> R If tl ?> <£> ffi £ $ § ^ ^ 



(29) ftm- 1 1-5 00 5 5 1 

- 7°<D + 5 SHR £ ti /*csparc- v9ffiM*-fe £ ft fcf§M*#£ $ ft T ^ 

K^s^*^*ftT^siS*«7iJciB«©^r}io 

75. ffliBSRSUSftfcifr^fcttSSfc:, ft><rKLTfgfth5y7**SllfcLTt> 
fc £ f ifr ^ # # * ft T i ^ IS # S 7 i fc: IE fc © 77 m o 

76. fffE§$Sy£ftfct^cte2 h7V7t>mmifttct.z>tircM'eitc&M 

T ^ § if M ^7i£ Eic <D 7? r£ o 

77. huIEcpu lco^T©H5S^7- + -r^f--v«S^*i^b^^6f-x>y 

- MEcpu fiV^fti<tirc£%K7-*7-??*ttm*®iE?Z>nit&&(0&% 

- ^^S^^ft7cM«S^^a^^T^tT-ri>HU^7- + x^^-V^li^g 1 x 

- VKo^cD^i6liSiJ£ft/iSg^S^X^(CO^TtuIE^^IS^£ft/c^^ 



(30) !Nfg¥ 1 1-5005 51 

£ £ »c f i , 

- MfEfWim^l^Oi^^MTU «e*©^^*^^ 
; Rif 



(31) 1 1 -5005 51 

f-x <y *3JW > Mc&*ttJ5LT^£«K<D?-xy ttf'O hfiJ« 

- ia^iis U 7;1/#^§sn£ t>o^Ofei6tc^©^W»«:fiJfflRr^*f-x v 

- ^JiM^O^^^U 7;H£*§#1'>* (csn) tf, fi7^t^>hnSJl 

^^fBti^n/c^x y tx^y h n + i icttK-rsfSM^y 7^#-§sn£}I51l 
tf-o* (csn) ^SM-rsgPg; 

- cpu O^-y ^7^7 0 fI^tciS^tr, fufEcpu tcftLT, mM^xv 

- ^»^^'J7iHfW>? (csn) ^fi^^yhnS(f^ 

gut, wffiEiijtgp>tifc?-xy ^tf-ry h^Wiioisi^-rs©^ 

79. cpu ^\ ?xv?#jyhmzj8.2ftrc?xvtf^yhyv7)i%^* 

!f*^78tC=B«c<D7]^o 

so. tulBx-^«3irtT\ »fi^tWv h«?H7^-;b K£&-£#- 
© f- x v 7 y h & * *f £ -T § £ » © ^ x 7 * # ^ > h fij |g 9 U ^ 7s * ft m 



(32) $# S¥ 1 1 -5005 51 

- ^^©Mie^-x y ZXJy h ^X£T\ ^JiSF*^U7;i/#^^*-r> 

# (csn) tfus/x^rticfaissftfc^o^-x y *#>r y md^^u 
(sn) %mmi,rcfr^fr%%^t5££fc£^T?xv t*°^yhtfmM-£n 

rcfr^fr%mK?%m2<D^xvt$^yhmy®ffifrttffi.7J-}\y Y*M7£?% 

mm ; 

$ (csn) ic{mtz&ft*m*?%m3<DWR7j->i' Yzmiztzmm ; 

£ (csn) >y hcD^U 7;U##«fc 0 ^frSfr^JI^ U ^ 

t 

- ^^(DmM^xy ttf^y h f-x >y ^ tff' > hfltT^ nfc~> U 
7/l/#tOi©^C!)i/'J7/l/#^ (nsn) *j§^t5S5 0^i"J 7;l/###i» 

81. Iff IE ^ 1 ©tfffi^-f-rt' Kfc* 1 e-v h©7^-/b K-efeOx buIE^ 2 Ott 
?fl7 -Y — ;b K AM If y h <D7 -Y — A/ Win <0 , rofE^ 3 ©^r£7 -f Ktf 3 If 

SO, tuie^5 0^?^7^-;l/K^6 If -y h©7f -;l/KTfeS, ff5}c^o(c|S 

82. 7;l>##SN£t>Otfr<frfc:o^T?-x y h i ^M^f^fE 

- #<DfiJfflBj^&^x y b#^§ i fciSSUU £<D#*§ i tcS^VTfu 
IH^x hfiJig?) l^X* i o+^ig&^ttt-ssiig ; 



(33) f$^¥ 1 1-5005 5 1 

tufEi^x^MEig i (D7-f-;i/ rij £»&t?M ; 
^-;l/Kl*lk: r o j £#&t?im ; 

- mz<Dtsm*<Difr^viRv y^<D%^K>^^(Dmu^mm^^y x )7^^ 

->U 7/l/#^#^>* (csn) Otim^a^-T§^< tijlE^307^-;b Krt^c 

- f-x <y h©->'J 7;i/#^£:5£iiiS^>U 7;b#*ftf-f y$ (csn) 

3m T i, >3 it Jjt «80&c IE © 7? f£ o 
83. MfS^^^U 7;l/##tH^^§.ff^ {±> ^-cDf-x-y 5 y btfBf&t: 

o 

85. ^&?B#l8M^ l J7;U##3lWy* (csn) ^i7 7^yhnSD*f 
x y?$Jy hn+1 t T^MfciiSSLfcfcV^ifc^lcffiS 
LTWfN^fiJtge»nfcf-x >y ^^-^y h^fiJiSO^P^-r^HuIESPgtC 

- fi'^^Vh l^X^F^CgEit £ftf">y T^S^t^Sf*^'; 7/1/ 
#^ ^ y $ (Dffl<D%%MiW? £> c cfc o T5*5i$F# y U 7 iir£^ff 

- tulE4^^nfc^^^^^U7;l/#^iiigrlr^{I^^^LTtulEm 1 



(34) g¥ 1 1-500551 

86. - CPU ^7^77 y^^ff ^ I 

- cpu htfJ&JjgSttfcMiS^y ^7y^ 
{f^cD^TiSSiJ^n/t^x^ h*>U 7;l/#^%iiiiLT^^7'y7 p L 

£ £ e> £ ^ a, t* $ § n * ^ 7 s £ is « (D -n & c 

87. - /Vy^7/fi7 *4W> hT*0#^0->U7;l/#^^liSgiJ-r5cp 

- f-x-y *#-r:/ h^ff^^n/ctuiB/^y ? 7 v •?m*mm*i-emftit< tire? 

8E7 4 -A/ K£ * U 7f 3 C £ fc: J: o X't-y 57 v y&f-xy £ 4"°-f y h fciiig 

ss. - mm^wn^nrc^^yv 7Jim^^m^t^nn^^y yr^sf 
(isn) M^sa-rssis ; 

csn) M#*ss-rssis ; 

- S£&SI#S"J7;l/#*§#'f'>* (csn) t^7^77^i7^tWyfO 

- ^ >y * 7 -y 7> x -y * tf^ > h fc ttfifrf S #<D U 7;H£^£§ei«-f 5 MIE 
81 5 £>#afl7 ^ RcS-^VTfufB^y ^ 7 >y 7°*^, ISff SF*^S/ U 7)1 

(isn) fc^nffsisie; 



(35) 1 1 -500 5 5 1 



U : 3 ft # <D i/ D 7 tl $ ^ ffl t c g "3 ^ T fg ?t r£ * 1 J 7 ; U # 4? V * Cr sn) 

* * e> t c a- a, t* $ s i« * m 8 5 k ib m <r> -n a 0 

89. hO>"J7;l/#§t^»^'J7;P#^^^y^ (csn 

) *vcmt%mmmt>\ m&vmm^xvttfjyhisVzzic'D^xmmK 
y h fijig d ft # k fss l x tuiB^ i^^^h ^fijig e> n § n^^stc ib« 

; Rif 



(36) #gsp l 1-5005 51 

92. i o<D^£(s)«JHfc^£: LTisgij-r siKiegpgfctts ^(D^zmm 
icmmittitftt Lrmmtzc t^intiso, ffiHEi^Wft^on^^aji 

93. cpu Ofca&OMfcf-x-y MJ-f'XfclStl-f S^ffifcfc^T, 
94. *^^Ifa--yh (cpu) rt©«fc&:KIB£l|i#L&tf 6?-xy ^l^y 



(37) ^¥ 1 1-5005 5 1 

ffiffi 7 V - till U i?7, $ 7 U - V X h r - £ ttififr e. tuKtm u^x^^ y £Rfc 

- # £ 0 n a u v x # * # pa -r « ^ # y u 7 ; i/ # #sno i i j ^ r e n ^ o ^ 



(38) !fSS¥ 1 1 -5005 5 1 

v # m £ ft fc m he # ^ co i& s u ! J x * t & v -o 1 1 e> ft ^ # $ s -r s g , 
© pi f e # ^ © i j * - a ^ y 7° u x * s * # m m % & p& . 

tft^>U 7;l/#^SN(cttllt-£fi£g3tgijt$7^- 

Krtfc i oo-ry^y-* ; 

U X h 6 if L ^ 7 U - till U # fcSKSU Lv Mfc7V-®m\sy*$ IC ft fg 
? 5 $T L V ^ 7 U - % m U ^ X * * £ * t C ft jA t? |£ pg ; 

$ ic^x mb^tymi' >> 7, zzmmz mm ; so? 
y?ftTt^%su^x^^^*istt-r*<t9«:^-pS9iei&au^x^%#s8-r 

§ ^ U 7 ;1/#*§sn&c IS * T ftj} IE$t t i/^a U v>X.£ if MM £ ft fc US 1/ v'X 
# 2 y K BTf S 'J * - A v y 7° U >>X * £31 K fft§Efr/c fijjg 5 ft fc&S U 

97. huIEUv-'X^ U*-i^<y7V-^3g£$£-t5l.£Pgfcte, itusBcpu 1*1 
<Dm$k(D U S/X * £ ^ 7^ & 4 K O ^ O U * U * - A v y 7°x- £ #| 

ig* -r § gpg*^ s ft t d ; mis 7 u -m u x * -r § spsk a 



(39) 1 1-500 5 5 1 

o 

- amofi^^^^^^u 7}immtm*-?z>, w\T^^y)7^^ ( 

isn) ^SSiTSM ; 

a u * C7 >y tf y fztitcmm u * * vztmt s <t a ic , niESitf » 

^~>|J7;b#§ (isn) tc^fi|'r5t(l[l5«ilSlf4S}|l<D4'tcSB«^n/'cr- 

- a -7 y 7 0 m m <d * t c ga n : £ n tz m m u ^ * * e» & m u ^ x # ^\ o v y t? y y 

v 1 X 7- v 7 £ ft 3 < t & fft ^ O ft 46 <D M JSU 2 n tz. M H 1*1 f 5 It t ft tc Wa 3 V 

©T-y if y?%®mt%&mica. 

mm^^y u 7 t ttra-t s mils ib m u ->* x * * 7 ^ - ^ k &c mm s 



(40) ®m¥ 1 1-500551 

u^x * * ^7 ^ f ft &ciett£ n/c suis^ii u^x * * ^tf&frjisi^ & 

7 ; 1/ S ^ <D fc #> cD ilu IB S £ m m S ^ 14 7 ^ - ; b F ft -\ > V >r - Z * ft ii €? S Fg 

» 

##g;ftT*5D> 

fr< LTfuiBtlflU^X^ U-'JX Fa- y FgH, fufE U v>X * U A 
&c W t T ^ « SI £ T* HI ft £ ft 3 c i: % 3 % f * 59 8 £ f E Wt <D 15 £ o 

100. - mmmztuy* (rrp) t LTfsttsnfcffiM^y 7^#-*§£$£ 
- B5iE«^iii^-Y>^ (rrp) *^©^ti^nfeS4sig^^isfr5^ 

£>lc£A,T-/£5f|j£iE99£iEfc©#So 

101. m&VBm\sVx*<D%m'!)*mwL?zmfeic&. 



(41) 1 1 -5005 51 

103. fulBJI^ou^x^-f 7°#\ r^K/hMUv^ 

**>f7\ ^13- Fl^X££-f 7\ Y-U^X^£^7\ h^-y7°X^y^ 

v i/ x * * 7° ^ 6 jsk 5 ? v i/ - 7° © * 5, m & * n § n # «9 7 1 ib m <d 15 & „ 

104. ftiUS/'X^oa^ilU^^oaJ: H^< , ^^©MIBIhSU^ 
X £ *m&(DW!m lsi?7>9±'\f?y\?>7?Z£t T* # § If ^«94tc IBfc© 

<9 ffr<fr tffgfT £ *l Bf * T'ffiffl £ ftfc b S/X £ £ O ^ T <0 U X £ U * - A £H 

- £ OS £ M'> £ ■£ § tc ft 073 r£ £ ^ T , 

- mm^mftwmuiJxz±^t&%<Dm%\i£rircmMv-xiy 

- tuiB^fT^^^^fc^oT^ffl^ns^a^^u^x^^iigij-rsgPg ; 



(42) 1 1 -500551 

liS U jKDtcVXDMmi' i?Z 2 $ PRXfWl&tmM V i/ 7s $ IC V >y tf y ^ £ ft 

fctiau^x^<D^46o^auyx^^^^feii-r§fci6, ituiEcpu rttc^2© 

% m IE * - A V - X R tf / X tt *B 5fe U i? X * <D H US -f § ^ > 1* SI f - £ 
£IE tgf § C £ cfc o T hu IE U * - A 5 ft fc MsMR Xftom V i/ X * £ ^ x >y * # 

hmfttz&m ; 

107. - cpu ^r^y^^fi^^fto^acjS^LT, tijiBU^-Av 

££5U:#/u1?J5£5ff2£JEio6 KEfKO^So 

108. tft^fc&frrsfca&cift^fT^y k sr/^^^fr-rsrcii)©^ 

-y in-orderT-fgtT^ftfc^^-Oout-of-orderjS^i^lltT^II 



- MIEcpu rtT^tT^ft/c^*T7-^x^^-v«SI^^IE-r§oT^14^St) 

- MIEcpu rtT*llfT*ftfcit^T*7-^-r^^ + «SI*iFiE-r*Rr^1tJb^0 

lEii-f 3fc#><D§Eii¥S ; 



(43) f$g¥ 1 1-500551 

ft^c jS£f S x >y * #j y y ; £tf 

t t -r § tu k m § s y o -tz -y -9- % is] m < 1 1 % fc & © ^ a a< * *i r v ^ g s „ 
109. ^^^mit^fcib^^WiT^- v k T-zzmmtzrabcD*^ 

©out-of-ordergH^llltf ^Hffi-r ^^^a^-- -y h <D + T\ 

- MIEcpu (D^tU rt<D-r'-^IE1«^^crt©-f*-^^^ ; 

<D? x v >? -Y y hWM7 J - )\y F £ £ 1" 5lS<0f x >y * y h%m<0 \s¥ 
x$ ; 

- ^ f >J 7 /1/#-5§sn£ -D^(T) fc tblc9t<DM$LffMC mm 5Ji ft x -y £ 4? 

fciett-f ; 

- ^Ji^^^U 7;b#^t#^:/* (csn) tff-x >y y h nTOO 
lEIi^n/c^x^y HW> h n+ 1 Kftlffi-f £^fr-> U T^S^fcilfflLfcfr 

(csn) fcEHtsfctoo^s ; 

- cpu ^y^Tyfrnmn^Lrm^x.^^^^yhmmo uyx^mc 

lE'l^tifcM^S^ MIEcpu tcfciif 3 fc#)<D3M£ ; &t>* 

- TriiiS^^'J 7;l/#^#f (csn) ^fi'vn^yhnSM 



(44) 1 1 -500 5 5 1 

sir, vmizmmzntc^ x v ? y h zwrnv mf%t %tci6<D¥® ; 

no. ^*mi?z>rc&<D^mi^-v k T-zzmmtzrcvxo**: 

o^tTtc^cir^tfiiEcpu zmmittzfcibcomwic&^r, 

- ^tTtu^^^x h u-ArtT -?i/y commit* i&mttzmmitft^t it 
, mn^fc^^yWB*BjE?%pj&ftco&% i-o(D$i^%mft\tz>rcit)<D^m 

- ^ is y CDmfflit* <&W;£?%^i5*&^fr^in-orderT^ft 

¥l£ ; 

- w&^j h^y tmi-kfrti^mz, mmmit^^co^^comn^^^c 

Z>Mft$ki**m%l?Z>tctbco¥® ; 

- mmmit&^comfi*ic£vnzmimftgii$co^tftfrZ£ otRofcib 
cowm^y h*7-; 

in. lfc^*%ft?%>rcibco$i#%ft3--v K T-ZZmmtZtctbco**: 
VJklS$i^*ni : rt%rc&bC0m'<7^-V h£W"f 3> in-order? % 'ft £ tltc^ 

*comw%w.mzmn l & # e> f- x y * #j y v mi t nrc r - * <d«£M'> £ 



(45) 1 1-500 5 5 1 

¥S ; 

<0^iD#^ 1 ofcSgtfott 5 ; Rtf 

^si«fE'i«^ti, cpu 2t v7tf&mtzn%M&fc®iM<Drcibmmnim% 

112. ^r^^fr^s. f*tf*nfif¥g;fttfx-* ^fBit-r 5ft»of- £§Et§§i 
g^w-f 3 4>«a^-y h (cpu) ©4"^. piiHiifT^go'+'T'Si^-rs^w 

Ifc^itulEcPU rtom2 0-r~^IH^Brttc 1 -D<Dft&t LTiEtTf S&B ! 



(46) 1 1-500551 

114. m^^ntcMmt, mtt&mm^-v hic&%&t>®%^<D%. 

$|JHT ££?{c&oT^£k HM113 tc|E«07?^o 

115. f1jlE^^^fi«(D^^M14%^o, WaR^iw fcgBKO^ffio 

116. ffilEft5££ftfc*&tfx ^a6£&e>ft/cm<DN->y^D>y ^-*M^;bcD 
HlT-e£>3> W*iiii3 tcisitO^So 

117. mib#^^ ntcmmtiK ^xy^f^yh^m^t^ct^^m^btc 

^WilVJ >7 >KD%lT&Z>, 11^^114 lCtm<Dft& 0 

us. mzz^hr^ h3-jLV?*°^y hZBf&tzmzmm. mibcpu ^ 

cpu rtt^^^nT^^^^L/cx-^tDa^tD^^isii-r?) u^x^ y 
120. tuis^mc^ tymuy'T.tfctttztmi'y'xt'D'?^ try^*^s 



(47) 1 1-50055 1 

121. - mw&&^&Q&mfrfi£M<D s ?-3Lv*#'(>hnvf2tircfii<ft 

122. - mmm%£ifr^&>))\m$}ic&(D?xv?xjy hmnm^a 

tulScpu £/Vy * 7 v ~f? 3 mk \ 

; 

123. - ^ L 7 ■) h f i y h L fc ^^T^T 

# outfit fctf f 3 C> MS i: & 9 1# 3 J: 9 K: ^> > % v ^> >ff ± $ •£ § 

©Tti&<^&^ae>ftfc£flJ£ftoT*'f'A7£ h^x >y 2#«(y h<DM£ 

124. -?i6^46 6n/cMiiJ^«, ^46^a6en/c+)--i' ^bSCO^TO^-l' A 



(48) 1 1 -5 00 5 5 1 

125. tit<fr*%ft'?Zfctb<Dtit<$%ft3--V h^t-D^^mm=L-y h (CPU) 

fetzmm ; 

- i ■oo^^A^tf ^nrccpu ^o-y ^-t^^mc tt> i -cxd^ 

- Mie^f mrm^m^mt^m ; 

iscpu ^©x-^iEitsmrt^seii^ti/cm^^^^^^^/jnif-rsis^ ; 

15 pg ; 

- tulB^-Y AT? h^x >y y hfl^^tulB^^^tTn.- -y h icfciMU 



I 

(49) <8S¥ 1 1 -500 5 5 1 

- MfSM^ifrfrtft^LT^x-y 5#>(y h^MtSSB 
; Rt>" 

127. ^^©5gtf^*T^^fgtT^^fi^^^^T§^^fgtT^->y k mm 

If 



(50) 1 1-5005 51 



ct oft. is PS ; 

ic Jgfr £ ft fc^ 5 *>(D 1 OKOt^TMIS^* 7ft^y h Ui/X^rtJC 
lEIi^ftfcjtufE-?* yf^y h-r-^*JttS!-rsS|5gT*feoT, -attMBlS 



(51) 1 1-5005 5 1 

129. - MZ?- $MJjfa%9 ^*±fcmfrft%mfiffi%m^tf&te^mz 

130. fufE**Mn.- <y 

132. tuiE^&M^-v h^j; o^mv^&mm-L-v h^m^v^im^^ 

3 m IE m K K It £ e> £ , hu IE «fc 9 ¥ W © « tg £ r* in a 



(52) *f S¥ 1 1 -5 00 5 5 1 

131 tc|Bfc07j So 

133. iulE**5aS^->y D^^i^Ma- >y htfaiST'lHl&SH* 

h*^v 57 fr-ort v 5 7, t y 7 1 £> c i: S £ tiT 3 HS*^L3i 
tCfEDcO^rSo 

134. ffii5&«Wf8fTft#^«'Jifr < #<D3'5<0 1 "DOfcUXDWltR* * 

- * I1 15 ft <3 ^ X ± T* SIJ * L ffi IE US H f§ # « ^ XCC_DATA_C, ICC_DATA_CX 
(£ FCC_DATA_C, FXU_XCC_DATA, FXU_ICC_DATA, FXAGU_XCC_DATA, FXU_ICC_DATA^ 

135. MIH^ttt, ^M^tl/c^lK^^^#^tlTI/^|f^mL28 fC§EH<7) 

136. MIE^^tas>> U y*i*H*tf^g;ftTi^3ig3fc^i28 KfESc© 

137. Mis^tcttx ^jffl^nfe^K&tf^-v >7°& u nr<^ 
£If3j<^i28 fcfEic<£>7j&o 

138. itufEfrL^T Fl^Xfr^* >y^1-°^y ha-y M*3©x-*fE1£gB 
l*lClE1g^nT^§it5fc^i28 tclEK^^ffio 

139. ^^^mn-r^rcuxD^mj^-y h, ^ntnrc^^mnt^tc 
n * t *a n £ i s 3 t %> tc #> <d m & <d -T 2 m is ip] m o x # w ? * * * a a - y 

h (cpu) <D*T\ MtBUffJISm^^-y hfre^&^fcfcnfc^tfftoT 
^ 5 Hff IS Jit £ Is] m ic 3 ft ©73 £ £ v> T , 



(53) 1 1-500551 

PS ; 

c t 1 * s ^ * g ^ -t § -t? u * h y - x fi^ & t; m ibis m r - * mu * n r ^ 

oTMfBfrJMSMLfi^ MB*SJlT-**^7 0 {i^&tfMB^l^ hy-Xfi 
- MIBSJil L /i ft fr US* r - * & O'MfB r - * & £8&{fc«# E JSS L T MI2 

*$&tc^A,?fig5w*«i39 ib tic <o -n m 0 

141. - »±»ff^£M1-3M ; at; 

142. tuiB«]±^ji®fi^^fi, mi^^yy-^ t )\s\cTm7-zntc^K& 

tfS£ttT^£ffl#«i4i KEKC^So 

143. ^IEIItTlgm"r-^Ka*ff3-Kr--^*^*nT^5W*^L39 £ 

IBK^^rio 

144. MIBUfT^^x-^tc^, 'J^-A^ti/cM^-Ff-^^int 



(54) f£S¥ 1 1 -5 005 51 

145. mzmm$%:T-$ic&. rm^^mn^^y f, iMa-^F 

c ft 6 <o n - F r - * & itu !E U * - A £ ft fc^ft 33 - F -r £ # |W1 i; v 

we. Mmmm£$kT~$\c&$k&u- Ff-^^fn, MfE^^&eft 

£ ifr <fr fc « , ^ IHU 2 n # Ifcifr^ £ £ if ^ ffll $ ft fc S?J$P 7 n - $5£ ^ # * ft 

147. iuiS^fT *S 11 x ft«£ftft>>> >7°& U >^7 FL/XA^I 
ntfeD, taiB^ai>^46 , €)ft/'c^Ktt, >>> >7°& 'J :/*fft<frtf££ftT^5 

148. tulEHtT^^x-^tcti^ffn- Fx-^SU : lt^±©v>>>7 0 & l> y 
^>7 KUXA^IhtfeO, tijlE^^^*e»ftrc:^^{i:(i J ?iiJ^ftrc5T«^S 

149. fijIS^fTiamv-Xa- -y h*^^fT3.-'y b£#/ut? 

150. tufE^tTlS^V-Xa- «y Mcfi££>fc:U^x* 'J^-Aa- >y 

151. tufEU^X^ U h (c (iiff 3 - F ^ 'J ^-Aa - 7 

152. HfiiEiitT?a^y-xrL- y hizimnmm-- y k ^/haAUff^- 

ftTi^ll*fli39 IcfEfc^iSo 

153. ffiiESSm-r- Ff-^Stf7 F UXf- * ££A,T*l^SII 

*Ill39 tCfE»©73?£o 

154. m&ftzi-Fjij-fiDmmcte. fo^TOjnftW7£is* 
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8*7+ £ J: 9 ¥ J^c £/S £ ft * © & * * y > h Mgig © * £ IBIt £ ft 

155. BR_XCdf ^ BR_ICCfI^ BR_FCdf %R Tf* ©ffl^tfr £ $ 5 7° 

0**^^15^=1- F^^7°ff^^3i^$fti>II*«i54 tc|B«^7j/So 

156. MIB^ftn- F^-fT^t^ ft%P_XCdl^ WP_Icdt^, WP_FCdg^&tf 

^OJia^-fi^5>^§y^-7 0 cD*^e)3itR^ftTt/^ItA}<9i54 tef5«<E>#ffio 

157. — MIH^^ib^JI®fS^^IX)_PREDICT_VECXfiWP_ACTIVE^ 301/ — 

7"<E> + fr£>gft£ft 

- HUlS-r'— £ ^^fi^A^ BR_XCdt^K BR_ICdt^K BR_FCCfi^, WP_XCCff 

$5, wp_icdi^Stj f wp_Fcc^^*^j^5y;i/— 7°©'t'*^SW^ft : 

- fulfill F V — yUl^WU CC_DV_C, FXU_CC_CURR_MATCH, FXUCC_ARRAY_MATC 
H, FXAGU_CC_CURR_MATCH, FXAGU_CC_ARRAY_MATCH, FPU_CC_CURR_MATCH^ Jfcl^FPU 
_CC_ARRAY_MATCH^ 5 jsg § 301/— 7°£> 4" £ 3StR £ ft ; 

- BUlS^^C? ftfc V — XjliRff^-^. XCC_DATA_C, FXU_DATA_C or ICC_DATA_C 
, FXU_XCC_DATA_F, FXAGU_CC_DATA_F, FXAGU_CC_DATA_F % R t»PU_CC_DATA_FfI 

frh}%%7;\'-y'(D^fribmtR-£ftfcy-xm j ^%mtR-tz>'<< sel_br_xcc 

, SEL_BR_ICC, SEL_FXU_XCC, SEL_FXU_ICC, SEL_FXAGU_XCC, SEL_FXAGU_ICC, SE 

l_fpu_fcc^ e> f& s 301/ - 7°o * e> s w £ ft ; 

- HUfBffi^^ft/cHtTla^f''— £ XCC_DATA_C, FXU_ElATA_C or ICC_DATA_C 

- FXU_XCC_DATA_F, FXAGU_CC_DATA_F, FXAGU_CC_DATA_F, FPU_CC_DATA_F-r '— $ 

mm? e> $ § 7°<o * e> s« $ ft * 

- If fffli O fc 46 (0 m 15 ffi *E S ft H fir & 31 r - £ #EVAL_cdt # £ £ A, T \t ^ > 

158. tulSr-^IBIf^-'y h^7>y^-eS§It^JSi39 tcIE«<D#7£o 

159. tuie^I^O^tf^^V-Xn- >y htCtt, Mf^Ta- <y K 
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* > h n t r m n m n z & m ? %> tc $> <d m $t <o r > - $ m -n fa m o ^ x £ w -r § 

ck 0 filE £ n& o n - F * T MIBx- * M7? ftiM t> X 5> £ 

y * - a £ n rc & ft ^ - f mm v vt. z * y * mwi? § u * - z> £ n tc ^ - 

- tuEx-^iii^i^^o^x^e.iigMm^^^^-F^^fi^^gat-?.© 
Pi ; 

- iwlE§SL/cU*-A^&^ri- F^fi^£itufEflf7^->y hfr5>IiJ3i 
L fc HfilHS&O&ft n - F ^ ^{H^<D 9 "5 <D±X <D t, O t |W]B# c jrfcfi^ L , MEi'J 

- &^<DitutEitii3HI^3\ lifTCPu ^*{CjiijfEx-£Ji7?ft£D^X£> 
±-p W&Jx- * <DH*t a - <y F 6. fU* L fcg* 3 r- * W^frJWi 

- § 4 © tttSMs tf & * ©met - z^mtm^mn zntz m&v&ft n - 

- tuiE^^n- FiitT-^fi^«, ffiiB^yf-tf-r^hS^^-fn-e&s 

£ m gij L < L T 31 ?t Ocpu -9" * ; u ft -? fff gg r - £ II £ [6] g 9 ^ X £ M fig 
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f??^*^ iuis e» n fc Wfc? % ^ - f * ^ u x * g m £ isgij-f § fi^ * 
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jc^ies«w^ra*^^^iffii-s«i[iEsa$nfcu*-A^**ff3- Ft; 

± T* m m t 3 Zkft 3 - F £ y M ^ £ - at § & g # & < & o T L £ a g: T% M IE 
n-h'^^l/ ^7, # j*| K: MHBsBM £ ft & >«? © U * - Agf^&tt 3 - F^fl 

tulBx - * W * ft ten & n - F 7 K-Sff 
ft l# 3 TO 1 3 # ^ & 0' IM^ n - F * ^ S i J U 

- *KLT, tulB7UYBftm-^^IIti, *»ft0&«Wte8?T£ftfc«3[£> 
^ »J O O i6 »c f ij ffl T t S J; 3 »c 1 5 c © T* t S ^ft 3 - K «: SSg'J-T S 



(59) 1 1-500551 

163. - mfi^i'VVJ2>\'toT*%&?Z0kft3-\iZ?(D&iE%ftft-?Z 

*> © © s * - a 2 n /c n - f mm. u ^ x * * * fsg'j ? z> v * - a £ n /c 

- mie x - * wm^ ft^ d ^ ^ ^ e> m.m w&<» ^ - k * y {!-§• * ^g-r § is 
; 

- & * <a Jt«d#& tf ©safer - * wm^tWji ^n/t^i?^ n - 

- S3is*ff3- KsifT-srti#M\ m^tvi-if^y h##©^-rtn?fes 

£M L fr< L TMff ©cpu ^ ^ ft ?<Mf2x - £ )i£ ft £ 9 ^ X £ M*g 
£ n fS § ft fig -r § ^# tf^ff 3 - f * y £ IS gij L , 

164. - MIEcpu rt -r- * ^IS'I-T § ibJg&tD&f* n — K^yi/ * 
*ft3-KttIU^^^ UBiJ-T 5 U * - A $ ft ^ft 3 - F till U ^X £ 
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- ^©fc ^JltTT-fe^cpu ^^;l/rti^T£ftfci^K £oT 1 oco^ft n 

- FftMilE^ft/cBf^T^ftri- KU *-ABr#fI*f££gU CO^ftn- F 
';*-AS?3M§*t£, MfBMJUM^C £oTlSSiJ2ftfc£ft:3- 

Mff^^ffl^^, MIB^ftn- KU^-A^^fi^^ 

IS S a * ft tz U * - A ffi %. ft n - F % Ji \y "J X £ £ ? © * & & & tf C © ft JA # 

izmmmwmmfrifr^icimtzmmgmisftrc u ^-a^^^^^- k«j 
iu^^^ ^fi# fciEtrr § ® pi ; 

- m IB U * - A ?g * & ft n - F % a U ^ X 2 £ ? # M IB r ' - £ Uli £ ft & 0 / X 
£ ft n - F * ^ U ^ X * ft h9 IS I B 1§ £ ft tc & 4 <D U * - A ?3 * & ft n - F m M 

- mi: cpa ^^^tcMIBx-^lili^^iMD^X^^^Il^^^ftri- F^ 

- mm<D t u j tmm^ tuKiBit^n/cu^-A^^^ftn- 

F K5 If U y X £ 2 y fl 4f <D £ T <E> © t M IB S H £ ft r - £ Uli 7? IrI 9 A X & 

ftn- Y\m<D&**mmcvc®.tz>m% ; stf 
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165. - m7<ofzvit?4yYym^n<om&y*-i±zftrc&&u-Yz>r 
%&*<d$ rmisfam o * y iz im u ^-r § * )v<o^u - f * y 
©f- ^nii^i^^ d ^t. * y t i±$3f § c t 1 «k o > mivwft^-i y f 

£#ty , ik«i^iai W-T S ^ < hu lE^ff n-Ff-^i: ffifBr- * IE # fag 0 
2 tkl^-T 3 c £ * $ e> &c SA, T'fig 0 , 

hRtft*M^-7 M^TMISUfT^--^ Ffre>^<D{i!l£>a- y b£T^m£ 

**e^-rsfed6©¥®, ^tt§^ii^-7h (cpu) itscja 
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?> mutt tfznrc x - * lett^a © * m tuiecpu ft o 

- * e> 5 "5 OUR * ti fc r f - 2 £ |W| B#tc Jfiffi-T § SB"? & T , jtuiefSfftl © r- 

of aae ; 
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#> £ ib h n tc n - f wmrnm ic & x mib * * >y ^ * y v mwm t mib 
mm&& ^- Fft ^^iki^T^^Pi ; 

m ; 

- ^mmr^h-^^K^xm^^-^^m^rz^t 

^ts^^^^ftrcimmmim^^(Drc^o)mwL(Dm^mm^^^ic^ 
t ■zfctbcojs&icis^x s 
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otzmm ; 

n ft @ w % % (o f u >? v a ii y $ * m m at ^ t m u o # % a m ; 

• Sffie^#W^^^7°oy^A^7y^{4^tffieitW±©^O7 0 P^^A^'7 



(65) 



1 1 -5 00551 



IE7* 7ft^> hr£Bj*m^stj ; tuEv'> >7°& u > ^^mn^Tm^o^. 
; 

- MfE 1 ocS^W^f^^^tcM^-TS^^-yf-^-O Ff-^SIL 



(66) 



1 1-500551 



% \ f m * v - x a - k (D rc n> o) m ib w $ < t m ® m ^ <d m m •$ n tc « j& * ^ & ^ 

• Hu§Bv > >y^& u y^^^ontT©^7B#*Tv'>yy 5 & vy^^nn^ 

m*^(Dj3^yz*w.mz>m i ii ; 
y$mtm$-?z>Wim ; 
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» 
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- StiSB 7° □ -fe >y -9- 1*1 <D r - £ 15 HHS l*J KM© f c & M IEffi*E £ ft HfT*SH 

171. fulB^tTiS^y-Xa- <y MC&tft^llfTa- y h t UisXZ y*-A 

172. - tiiiB^fe^* e>n/-c s«w^tfaf*^*^jsii<£^^ #ttt*iM* 

» 

- OS IE & ^ n - F £ 7°ff?iJ P ft *f K it , WP_XCC, WP_ICC, WP_FCC& tf © 11 £ 

h J* s 7°<d * ^ e> jitR £ ft t, © $ nr & d , 

- mmmgift^- k^##eval_cc {i^^/v-e&o ; 

- tffi5W^jitfi^^wp_jMPL mmt^A,x*i5K>, mzw, i cd^#wp_jmpl = 

OfS^ fuiEg? 2 <DtfJgtfwp_jMPL = 1 f$>D, 

MfE V — XjiiRfi^*^ SEL BR_ XCC, SEL BR ICC, SELFXUXCC, 



SEL_FXU_ICC, SEL_FXAGU_CC, SEL_FXAGU_ICCs R If SEL_FPU_FCCft 

- 8uie> > > >7°& v fxagujmplii w$nr*s 

- fliJgE^* >7°& 'J^fl7^W > h#^^FXAGU_CHKPNT_DECft^^^^ 

- hijIE^-^ >7°& y > ^-M^£\™pl_match{1^£^ ; 

- buIE7 * v f-tf^ > h y-v >7°& y y ^a%p_jmpl fi^£#& ; 
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- MEfffffiM ^7fl^#EVAL_RUE {E^Z^fr ; 

- tulEsfffi^fI^7fI^^EVAL_READYff ^^^^ I 

- fufE^ * > hrSK4'f8^7b ,! wp_ACTivE_vEc fi*f ; 

- fuiE? * y > h i>> y 7°& U > ^ W?ij{bM^*%p_JMPL {g^§£^& ; 

- tu IS ^ 73 ^ ^ S'J fl ^ ft s WP_MISPRED_VECfS £ "a" tf 
11^169 K:fS*C<D73?£o 

173. ^Wi=soL-y hRtfm*t<D$j^mfi^-v h^tt^wiary 

- itufEcPU <E>-r-*«|jgrtT*£* -y ^#-T > h fEUU^'X^M 0 SffiH 
&&W£5S?T;*ft;fcfSH*<£>5 %£>#^<D 1 ^(D^^tMtZmMibftfclsis7,$* 

(Dtctblc, HuKfiJH e> ft •> * y ^ > h U v 7 * £ tufEWJ S ft fc&ff % 
m Z ft 'Iffg^tiilE^^- * >x ic o i^T iufEf? fiffi £ ft fc $Btc 
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174. ft^Wfto.-v V, K &tfr--*£gB«-t5;tei&<D* 

mmtzvtvrxjybw&frGMtfflmm^Rxfytvrtfj ybm^r 

^t>\ ?-3Lv?xjybx&<y*vi L *°-(yb%ftz>micmm2tiz>, wtm; 
- tute?* y^-s^fy bm^r bU7,ic&9^mznrcisi?x$mpft?mz 

Pi ; 

S/> y 7° & 'J > * <fr t* & 5 tf ^ Sfl £ n ffi W 7 x -y ?- 7° p y v h £i 7 y $ 

mi^t^i-if^y b ixw%t°u i±t> ? y $ ttrSE 
*^ hpj * n & ftrntit* v h % m% iz im -h ft <d tc #> <o y x y f - 7° o y ? 
j**vy £e>tc, 



(71) m S¥ 1 1-500551 

mm <o * k m le >-> y 7° & v y >? ta^x « to isM^f? o & ^ <d tc #> <o m 

# 7°o ^ A £ <7 y * <r & mm, 

175. mz®\mm$t^t>\ 'M^, vvyy&v y^^Ris^n^om 

ft £ file 3 9 7° £D 4" S2R £ n , 

#WP_JMPL £#&DO_WTCHPNTfi ^^tltltfct) I 

- fiff2ftlf#7 0 n ^"7 A* 7 y * #wp_anpc ; 

- tulSf-X 7 ^#-f y h#^^^?ijfb'fl^^MAKE_CHKPNT {§^£#& ; 

- jtufB^X >y F«&#7 F UXfg ^^NEXT_CHKPNT I 

- mmftt&$;^<Drcib(DmmmBfc&2 e>t, xcc £j: D£££ft3#n£, ic 

c K£ D£££n3#H£, fcc K«fc O^^ftS^Xte^^U y^^t 
LT^**§^-rs^«^-i'7 , 7^-;UF ;cond7^-^K ; &tf&ftn-K* 

» 

- m mm t % urns* r - * r xs hu is y - x i^ft ^ k m x x m m $r t n tc 
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z ti rc ft n _t © r - * fit i: £ j± ta u , ^m± <D*k x - * ■& c n e> o <d 
^ -rn *mc o r <o tu fgft w± <d mjE & r - * fi t -g?-r s t & 

fMt§iii:S[f, ^tt^Xfi^+^y&'J >^^^^IEL<^iJ?n/c 

- m&m^mfrzowi&civ (Dmfcz&ftmtiL^VL. ^^en/MSftii 
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-y Mc#LTBijfeM$9tt!f#7W7A7 F UX£>M£>mi?l, 

178. ^7 1 7 f n y >f y h ^t^iRaz 7 h , faitm'n^-v 
<^<D K^SiJ L 7 x y f - O ii> fc SIE ft 7 x y ^ 7 K U X * 521 « 

, c © Tffl % n tc ^ cd tz 46 <o ixm wmimm z m^. t s ran w*sk 7° p ^ ^ a 

> hg^#^&y , BufBIB«^n/i^fffilSy , ^#W7 0 D^5i,^7 F 

n e> © ifr ^ o p ? n ^ t c o ^ r o mi 12 it * ± © a ie ft & ft r - * f i t - a r § « 



(74) 1 1-50 0 5 5 1 

^(Dfciblz mmift^Wnz- - L tu KM 5 n 7*a ^ ^ A * * > 

£7 KUX*^5©Bx 

179. huHB l •oom^i'J^n/c^^ji^-rsgP^^ti, Mfcpu rtt?5g4-r 

§ ^ # ft 9t m \t ^ f l ? v> 46 e. n ft * ft m it m >j k m -3 ^ r ^ & ft i@ & © 

182. ^v^ny#-*y h%^&&^mfi=L-v b , fit^'ftji-y 

y vix^-fu?? h±>7 y$?~9i$. *f>mfft e»nfcH^(ctt^iK©^07 F 



(75) ¥f%¥ 1 1 -5005 51 

m<D*(Dmznrczs j ryy&. v ytmmr Ku**i2trr s&pb ; 

*y?&. v y?&ft<Drzito<DV*v?#4yb%Mm%ftffi72nzc.£*&f!R 

- mi^tv^xjy hmwm^vmnfcfoz.T, zwtv^tfjyhftm 
* ^ * h /Hi # rt £ n fc * x y #>r > h ? z> ? m £ n/c ^ 

wk ; 

'J y^^ofi > «t57 Fuxi^i^7 F 

^ + > 7° & U > * =f- x < y * 4; j y h f$ gi j { g ^ £ £ $ 3- § d ^ & It * £ ft ft il 

7°& y yt ; r-zms%*£.tiilr%>zL£*^ibrc, tulE> > >>7°& u y^c^tf^ 

K ft iST 3 fffli&ft 3i - F M# tffijffl Rl^ t ft o fc B# £ t c Off fffi^ff n - f m 

te«fcoT«l«-3tt;*nfcffi§Efl(W7 F ©IBIS*! F/r<D*<D^ 

$J£nft^>y7°&Uy^7Fl'X£M$3c£: ; 

>?7 KUXfctttS^TJ:t«*£ll*£$*SC <b : 
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& u y^m^Mtimtm^J^yf&L v y^-mt^imt^ct ; st; 

* m mm # - a u , mie 7 * >y ^ y b # >>' + y 7° & u y 

t ; 

* ^ m? % y * >y ^ m y h lEitsit n ic mm ? n tz. v * >y ^ y 
h £M*§£^ t? 7 * v * y bu "Jx 9 k fEii $ n -7 * -y =j- y b * 

Eii £ ft rctuie 7 * -y ^ #>r y f an^x- * £ mem^ ^ - f \m*im? 

^) fc^f-rsBdia^* y bij^D#\ i5]i;7* •y^^-r y hgiof;* 
<o mttt&ufmR if mi ->* + y 7°& u y 7 {rnvmimnzmm lt^s, i? 

- hiJsE^A' y7°& U y7i^5r7{I^cpu ^'tHC&ff^CO^TM 

£ftfd£f?Mfi^7{i^£Mt-3M ; 
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terns, mm<DwmniMm=L=-v t<D&4frz£f&tznrcmmmnm j %frz><D 
-rsispg ; 

^ffH^o-e^-ess^ic©*^* >7°& u y ^i^Ui^^fiic -taste ; 
5 is is ; 



(78) 1 1 -5 00551 

mommtLrmmmm^m=L^y hxitmmr h*u7,$ij&=L-v Ffi<^ 

v;l/f-7°l^tHC#LT$iJ^irU^A7J{§^ LTMB^> >7°& U 

- Mei^» e marr s ^ < m l t^^£ 7 x y s ft a rcs # 7°o ? ^ 

mmcX-oTmtRZftrcXtim^CDrztbfD 1 OCDv;bf-7°U^+»-ttl7J^fe-3V;l/- 



(79) 1 1 -5005 51 

if 

• 7i7fa;7 FtfilIE&7 F 1/7 A^^^^S7 1 7 f t § C t ^' t' t § 

M§EMMtl/cft1f7 ,, n^A7 Fl^fi^££3l£Pi ; 
£^€r, huIEcpu (Dmft*Uffl?Z>®m ; 

183. - BuieS7x vx7 KUXtf, #i$t^7 Kl/XS^i/>>'7 0 & U > 

- fuIEx X y £ 4-°^ y F |iSlJft^^FXAGU_CHKPNTfi^^^^ ; 

- MfE? * v?**^ y h i/> >7& U y^W^fi^ft%>_jMPL fl^£^ ; 

- tjlE^>>7°& (fl^) ^jmpl_true ; 

- MIE^ffn- FM{§^#eval_cc {i-*t£^#. ; 

- fijIE^ * v J- #4 y F x— £ 7b^ wp_cond, wp_xcc, wp_icc , &tfwp_FCcr 
-^fi^a^ ; 

- MIE5>K^fI^^BR_TRUE ; 

- fijHEI¥fffiKfi-§-^EVAL_TRUE ff^^-a^ I 

- RtflEI¥fffi^<i^7fi^^EVAL_READY{i^^^^ ; 

- v x^ y F JSSi*<i^^wp_AcnvE_VBC fi^£$& ; 

- HiJlE 7 * V > F |e^SlJfi^A%P_MISPRED_VECfl^^^^ ! 

- fijfE^ V 9 7 V 7°X X ^ ^ > F fg^f ^BACKUP CHKPNT {§^f ! 
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- tuts >>> y 7°& u y ^^^PJfl^^Mis_PREDfg^^^^ ; 

- huIS7°p -b v^^ v?7v 7°F^^fi^^D0_BACKUP {§^£^& ; 

- BUie^ 7^77^17^ SK^T > h ^BACKUP_CHKPNT {g^§£##. ; 

- fij§5^ ^ * 7 y 7 e ^i5S^J||]fl#^MAKE_BACKUP <3^£^# I 

- iiu - y bis^yf&V y? t%^7fa^tfFXAGU_JMPL 
ff^^ ; 

- fufEjijR^ tlfc/S 7^77/fl7^ >t°-T > h ff^^BACKUP_CHKPNT {f^£ 

- ituier FbX£/£ (MIS) ^--'y hfx7 h^FXAGU CHKPNTfg^ 

; 

- HUSEIt^±0 >■> > 7°& 'J>^7K UX#FXAGU_DATAfi^£^#. ; 

- MSftH 7°o?*5 LJ]^y*7 fux^rd_anpc f§^£#^ ; 

it 182 ^ie«o^^ 0 

184. /^v 1 7 v y h?(D^(Dmcm%wic%£r zifc^cDrc&bcD?- 

185. mzv * v y hmm^^t h Jlm^Jkzfv * v y hm^n 

1t lib] iMi^tf*) §J;9^tfiiScpu ftommi^mfti-x.vttfjy h 
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u- K{fc£ftT^*Hi3£Jli82 £fE*K©££o 
186. Jt«^K *5@|g-r 5 J; 9 x - * ll^fpJji QrtZfift n - F -r- 

;l/rt<OSfi'J*-A?nT^5*ft3-K? WIS -e-r - £ WJi73 fail 0 * Wit 

•yf> ^-r 5 gpg* * e> k ^ a,t*j« o , 

v * - a z ft t « n - f * vztmt % m mwtm k it > & * © -r ~- * 117? 

188. #^^ffa-«yF, KU^X* 'J^-Aa - >y hfcStft&SR 

> h * •vmfti&%7 t - $ %> tc &©x- 2 ra^as 0 * *rf § 
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- ^^^tulSlltTa- y Mco^T, VcfttZcPO truvtrVJ tfrftXVZ 

- a •£ n tz & ft ^ - k u v * * * ii g ij -r § t, © <o m n v j t > i x v * - a s n fc 

^SLfc^^ftn- KU^X*^fi^3\ IltT^cPU ^nry ^-^M^;H*|•T 5 
a^jIaI^I^T any h fcPJJi Lfc&ffn- FU^X^^ 

s n 3 - k u * * & * isgij-r § ftffiM ^ * k tu iB^ft 

189. - HUf2^^^ff 31 - K Ui/X 2 * ^fl^^CC_TAG_dS^ 

; 

- fulEW^J&HtTla^-r— ^fl^Hi, FXU_XICC_TAG_Pff , FXAGU_XICC_TAG_F 

fi^S O fpu_fcc_tag_f M P> jsSc S ^cD * 5> $ n T 33 9 ; 



(83) 
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- fufE^sf^^ — F £ ^'I^T — ^{l^ttiU FXU_CURR_MATCMfi^, EXAGU_CURR_MAT 
CHfl ^Stf FPU_CURR_MATCH{l ^ £ 3 ;b - 7° © 4> £ jl ffl £ n J 

- F l^X £ £ ^I^<DCC_TAG_RENAMEDfg# 

- itulE^ft^- F U ^-Aa- >y F Wfsr/ ccrfrnz. — v F^-a^ ; 

tO^T, FXU_ARRAY_LATE_MATCH{o ^ , FXAOT_ARRAYJ^TE J^TCMflf R FPU_AR 
RAY_LATE_MATCHfI-^ ^ £ $ 3 ffj]/—7<D £ HJR £ ft § If 5f<^188 tC IB^O^ 

So 

190. - mzmm&ft^~vuis7,z$y%mi&?%tc&mtepu o)*-?m 

- fulE=£tt ^ - F U >>X * U - >y F h H&§E8fe#i&# i—YV isX 2 



- tutsan- f ^-A^^fi#Rtftuia^iJ^M^^i^^«aB^^nfc 
ic , tuie ? ^"7 u-c x- ^ settle ^otffiE^^ ^ - f v yx $ z ?\m 

; 

m is * y is tg s it ^ h & * (o m =s is it t ft rz ^ # n - f u y x * 9 9 z m m. % ® 
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191. mM&ft^- FU^-A?^^{g^^, CC_RENAMEDfg^£^& \ 

- tuia^S'Jllffi{I^^DO_PREDicrvEdi^^^^, V * 7 ^ > h H5Sfi# 

^DO_WTCHPT IS^^T'a"^ ; 

- MIB^^7I^-f'»jA^W^j{b{i^^ARRAY_WRITE_VEC {8^§£^/uW£k 

ii^<^i9o tcie^o^So 

>y h%i:mftm$k%:fcmtz>7 ! -zimj]faft%i^x ; 

%m^z%mt ffi^z ntcv * y y h ^- z %rz&mwt.<D 

fcibcD^m ; 
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- mm^mzmntc vie, mtt&mm=L=-v httxomm 

- ttjie^ff l -e ie 7 * >y * m y h mm £i js o »^-r § f= & 

193. <£&Ma- >y b (cpu) rt-eaao^^iss^figa-y h^e>^i6^a6 
e> n ifrwft -3 t ^ § r- £ * Pi mic m % fc $> omm k & ^ r , 

- ^^^^^x-^y-x^e»^^x-^^^7°ff^^§ii-r^/ci6o^PS ; 

- m HB 7° □ -fe y +)- 1*1 CD r - £ filing l*J T* <DM cd fc tb MZWfe 
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194. mmsm^mztt, 

ttititm-emzrcib. mum i ©ii^oi^iiand y-Ko^oi^hftto 
- mum i <oa»otiaAND y- hRTfm&mmoRf - K&s-soa&sftfc 

h- © m ff >i% % ? v =f- y f ? % fc VXD 5 v =?■ @ ffi , 

^ i6 e ft ^ fr * 7° t o ^ r <d m & <d m ? ffl \ i ^ z m s# k £ /s -r § tz $> <d m a 
¥S ; 

; 
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<D¥I3 ; 

htifc&ft^- K {ffiMP'J ft o T tulB 7 * y * 4V > h £ftf§^ M§Ef¥fiffi& 

& y p y -5 a a 7 y * z m . mmmm tntc /o^A^^y^^M 

• ^ & m 46 n tc 7° u y => h * 7 y $ j* m i ij ic u o t it? is it m ± © & 7° n y 

^7 Uiiv y$h mi\XW'!K7°u L,fi v y 2 Ztm? ZfcVxD^m ; 

• SuiE >7°& u > 7 -am tm&v* v^tfj y t yy°&. v y 



(88) 1 1-500551 

?tfj>hmm*m%. vtvf-my h^^yy&vy^^mtm^. >>>> 

7°& y >^#^^fT^7fl^SU ; ^>yy& 'jy^^fi-^^yh#fii 
196. *^^S^-'y hrtcD^-OttffllBtia- >y hrtOftii^x-^flligO 

- yn^Af&Jfflii&ga-y Mc£0!t^£nfc*il^7x<y?-7 9 D^A#7 

y * * ft j£ f s ft # # 7° d y ^ a * -> > * £ it » -r s ft 46 ^ i5 ; 

>y h^&^W^HtffjiJiHi^&tf^x >y N7 Fl/X^^t§/c 

tlc^^^tiS J: 9 ; 

- ^xy >h»i£#7KUX£fc^Ttete:i-y h ft \Z 7 * -y f-tf-T y 

- ^^j$nrc^iK&o'> > >>7 0 & u y^^^^'^^m^xw-k-fu^^ 



(89) 1 1-500551 

jmpl7^-/1/ Fi*i<D^ l ©M^^frfc^SIki, W^'tyy-'J 

- mmu'mm^mimmm^^t zmmmzm-Dzm* <dt fu 
197. ^tT?n/c^^(D^^^j^f§^L/cm, ^^ny x.y^(otcnb(DmjE^ 

, C(D^iiJ^nfc#^^rcfe^ft^WlltT^lf§^^^-r§^^^^gS7°ay7 A 
fft^T FbX&tf\ tulEcpu rt0^t'Ja- 7 h l*i icMTZZ titcWMT FU^-ff 
I*] <D y * v f- # y h g m (D 4> T* Iff § S ^ $1 * ti ^ ?t £ £ £ f § ^ M ti $B £ ^ 



(90) 1 1-5005 51 

m if : ts n tz %. # fit s cm m m 7° o ^ a ^ ^ 7 f u x t © 1 1 n <o tz n> <o ft n ± <d 

- mm^m^nrzmmixmm^Rif^mwnt^m~^<Dfz^(Dtfim^ 

t ft tz It * ± © & ft r - * fit t * it $3 "f S C * # #> & # - ifr <fr t C O V ^ T © ^ ?IJ 

- tulEM^il^eotifgBcpu 0@&*«ftieffi-3ttU ^«>5£ii>e>ttfc«$fcflM 

<y y $ zmmz tzbcD^m ; so* 

198. - mfcm#K.m&tzrctb<D^mKte, m^t^rx^yhmm^ 

D ; 



(91) 1 1-500551 



XfcfcfuieHf W7 FU77^A7^Xa-7 F A* >7°& U y^^^ic 
ttMt%7 \ t UZ<D^Tnfr*r-ht&rc1b<D7 Fl/XMa-7 Ff 17 * 

fT*SHr- * A7:f§^£ W-T 3 7° U * +>-|H]£g& ftifccD 7°p ? ^ A * 7 y 

y h icm^^ntcmmimxti^^tsRWfu a# * y * maim 
^ttnn^ ; 

«-f ; 

tioT, ^tT-rsf-^ ^/brto^ftn- K^^fc^ffOiefT^^y F**1M* 



(92) f^^P 1 1 -5005 5 1 

it n a , o##fijflFi§ t* t> n terns k it ^ * £ k m k ft * t> n % «fc a 

- (D^^ic -d ^ t MfE *> * f- m y v v y x # 1*1 k iBig ts ft h5 le * * 
iel< ^sij^n^^5A^^fiBi-rsfei6©¥ia ; 
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(D^& ; 

£ t left zfrft^tZ -tUt h V -X fi^R O-'BulBfS^x- * *^ n r ^ 

- fflJIBiiJ* L fc Hfr^m r - * & ffifB V - X ji^fi^ K * T tuIBii^ 2 n 

- mis 7° o -b <y -9- © x - * tatt^s -v <o mm <d tz mm^ t n fc 
tss i ^ttHX«^> v y * fitftvtctfxDV * v i-xj y htfBtftz ft 



(94) 1 1 -5005 5 1 

• 7 * ^ #j y v §et§gnt h (D 7 * y ^ y v Zkftm^ *%mt § fc n> 
; 

htiTzM*^- k mm k m x mm 7 * v * y h ^mn^ t mmmm 

- • 7uy?Ktivy$?-z*m^t%tcftmmmzmmff\*mt%WM 
& 7 s □ y ^ a * 7 y z zw&fr , ft 8E§e« * n /t ftn # ~?u y ? u ts 7 y z * m 

*yy9*mmz>rctb<D^m ; 

^hij^y^t MEttfl^ 7*n ^7 2> A * > * £ Jt«-f 5 fc ftofg; 
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zsts, \i!k<DWiiffiz>-y ^ y -? & v y ? ^cd&* ic-d^t n i> y-f&i y yv 
#>(D¥® ; 

ft^yhiSiWIf, Vtv^XJy h^> >y& u yt^fhitm^s V^y 
;/& u y ^t^H^ 7 fi^& a* ~»>y& u y^^x^^:/ F#^fi 

fit&Kft ffifrm^ t* * * ^ y h ^> > y & u > * fi*t ttm&? z>tctb<D 
> * § 7n y ^ a ft v y $mm-t% fcvxo^m ; 
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ig © 7 * -y ^ >tW y h g m (D * T* ffi IB ^ iPJ $ ft fz m ft * £ £ ? % ¥ M If IS £ , 
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(o ^ •? n £ o r m i b i+ n ± (o ie l I ^ \ * 9 '- * ffi t - a -r s *§ ic - a ^ 

tc j: o t v ftft-r 5 1M * ;H*9 ^ - F * ^ t Wn<DWn V << y F * * 
;b oiift y * - A 3 ft T ^ S £ft 13 - K * ? OB T'f- £ Ji£fi& D * ^Oik 

y a £ nt =1 - f * y t ©tijie-r- * ii7] [SjJM 9 * wmitt 
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201. y P AMWMout-of -orderHfTX- ^/D-fe'^tfe^T, 

y h ; 

of-orderH^f 5£fr ^#^£11*7^ § fc*©HfT¥lft ! 

S«^l$giJ7 ^ F i: ??®J'ML6 h77^^^7>f-;i/K^tS, Kit 
*fc*j£t?fc«>03S i ©US ; 

ftfrflWfco- 1 & c -T &4 ©gfr ? nrcmm>bWL&^iz r , ism t l t & 
i -D%mw\? 

Zttlfc? SiSttgiR0??»i>h&j£ h 7 y 7°*^7°7 w FMf-^lii 



(99) 1 1-500551 

cDmnmnzuzfecLrcmnffiM^. Rtf (to m i <DmftM9\znz&£ 

3Lt2>m2(Dnftm9\-*U1*&z. LfzWftmM^<VT*><D i o-e&o, sen: 

£^A,'e$3 7 p n-fe<y9- 0 
202. - x-^IBIilt^&^IEItgSi^ ^T©?¥Kj/h^ 

&mmm7 ^ - ^ k t w l t & d ; 

# <d 9 ^ <dmx « few. <o «> © * ssgij-f § *fjsf § sstisKt <omn <o nwi>b$L& 
M^ic^jtr ^mm^m(onm^m^ h ^ y 7° ^ ^ y7 ^ - )i ¥ ^(D^- ^ ^ 



(10 0) S¥ 1 1-500551 

ft fW7 * ~)v f p«g©x- * k i o tissij^ tifcff %.<nnfh'b$L&nft9m(n ? 
^ cD^H(x«?ia^ t (ozmwit § f?»/hajs«i5i ^ <omft<onn^nft 

$m 7 ^-;bFfc#iT£x- 

203. - mA(DW»mmm^. m^^^m^nm^^mftm^^n 

- mmwm3--v bimmic, mft^^xmm<D^x^y^^nrc^(D 
nmA^^mim^iyt^c^%,<D(D^<D{mnm^WL^Mftm^±<xyt 

mcfEt, fr?7n?7L>fflWmv%Wcftftt%£T<Dnftftfrfitfttf'M£2 
tetit L&vT^Z&*<D%ftftfr&mfr&jiiLtit ft ; 

^SiElf MfgO^?T0#IM&£llff Wtt7 F rt<D-r- Zlck-D T§SgiJ£ 

n/c^^or?Bj/jN^*n^^j^, at; (b) nm^&ytuvvTstoiwmLrz 
F^ftirsx-^*^ ; 

W^t'fe^i: fcfcg^LTi^sttiS-r zWn^i/yVJ ^/Mc&pt;! 



(10 1) 
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iiS £ ■£ 5. n /c Hf£ ic mi £ ft fcfit^ic "D T , ^&bfe & h ft fc nWl'hWi^n 
Y?vzr$^7<D^tft^^tLX&fzhiEftr^x*h?>o t^?c 

? %UWl'\^£MM U i?7, £ <D h ? >y 7°£ i' 7° 7 ^ K K ft? Z> r - * 
t? 

Wa(<5202 ^ie«07°n^^A$iJI®liout-of-order|ltfr-^7'n-tr>y-9-o 

204. liitf £ft/c^(a£sPARc ^tsnr^o ;. 

- ^iJ/jN^^^MU^X^^, sparc ^>\^&WUlsi/7,Z*-§k,X*t5<9, 

7°#IEEE_754_ 0IJft h 7 V 7°*^fr. 

11^^203 \Z%im<0-fU AJiout-of-order^tT^T-^ 7°D-fc V^o 

205. 7°P y ^ 2,$IJSfJIIout-of-order^tT-f'- * 7°U -fe «y ^ ft XnWl'WM 



(10 2) tf S¥ 1 1-500551 

cLfcmiffiM^, (b) m i (Dmnmn*nz&z Ltcmiffifrift^x. 

> ^£^t^^#^v^^^cw^S•r§K1«g^or?i!)'J^^^^7■y7 0 ^^7 0 7^-;^ 

f rt ©r- * tc j: d ra £ nfc#»>h»£i&?T h y v 7°(D $ << 7°zm%\?z>'&m 

>b$L&W6l *<Dftm'b$L& h^-y 7°$ J 7°7 -Y — ;U F tWt5 r- * 

206. - x-*i2«l£3g®&*0gBtegJl#. E?T©i?iM&iillfT0W7 
Ft^LTfeO ; 
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§Ct^L/;^ Stf (b) jI££ftf#&V^m£^#^C#^-f 3fEtl 

m m o nm'm& h ? y ~? * -y 7 7 ^ - ;b f n <o -r - * #\ ^ & ^ & £ n ^ m 

- c cT7?K/hm^«MU^x^{c«, §«L/c#W7^-;l/K£tfh^>y7° 
Mm^7s^ 7 ^ K A^Sti, h77 ywaMtvx * 7 -Jl K 

c -r t (o (o * <o m <d w m a ^ m * m \ f m n * ± < i> t e c 2 1\ *^ o 7° a y ^ a 

IH JET' tftK ftft? 3 ±X (DWftffiM^tfMi; Z -fr h ft T L £ o T ^ 3 & * © 



(10 4) 1 1-500551 

o ^ m z U t> t ?¥ m A ^ tit £ rfl u ^ x £ o S & •£ ft tc m n 7 -r - ; u F fc # 1- § x 



* © ii /Mfc * ift^fi gij 7 -< - ))/ F (D -r - £ * n r?»'h £fc * tifrG T* S § c 

m ft ■£ ft rc ft a tc n j£ t % la it m m <o m n <o n m >\ ^ » * n t f #j ^ 7 -< - ^ f a <e> 

mi^fttc^^K-D^X, ^$7£&Zfttc&m^m&£fth7 v^z^ycD^t 

208. fgtf ^n^^tasPARc ^tintfeD ; 

- ^i&/MS[^«iJi!US/*X^A^ sparc nm'bWL^mRXy'JTs^^^hX'^iO , 

- ftm^§k&nfth7V7°(D^&7£&bftrc$^y<D?%(D%f7£(D 1 OC^'^ 

7°^IEEE_754_ mft F77 7°£#^, 
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209. ®mmic b^yf^m'o cn^^mmt^tc^^f-^-fu^y^^^ 

- • b?v 7°U-OI/=fc D^t^O h77/X^7 ^IBttxy h U 

• h7 7/ ^;KD5^© l ok: v>y tf y ?t %>tctbM1±mmn®E%. b?v7° 

x$v? ibi«x >hu <Dmft<D$m w^tt uxh #8t# u byvffftztiz 
micb7v7°u^;i<Do%<Dttjfct%&<Dic^y¥yyt%rc&mmi\f%^m%; 

h ; 

• h 5 y 7°X * >y ^leitx y h 'J O 9 % <0 1 Otc *ff § § h 5 >y 7°b^;l/CDIl 

b^>y 7°X* -y ^IE1«xy hyoHO^OXVh'J 

fe©<D h^y7°U^/P<9 1 OtCV-y \£ y % fclsb\Cte%]fflX Z % (D h7 

ic. Si^vy ti° > J: t)*tjS"f 5 h777°U^;K:v7 tfy^nfe h-7-y7° 
^Mxy h U^fiJffl^itUX He ft An U i:ofeh77^tM 



(10 6) ftm- 1 1-5005 51 

??£a- >y b ; RZf 

• ^x<y hfgttxy bU£#^> M2ftfc&?-x<y htftt 

— y K 

&?%mft<DmR^t&&vxb*tti&?%?xvt#jybtEm*yb vfticm 

210. - 7°^<t ens^ic, i/yx^o^©ns©t©(Drt§^s 

& t & o /c £ h ^ -y 7*# t e. n § ft k $£-r § fc «> <Dffi*Eisg # s £ nr *s 
t> ; 

If^JS209 tCieicO h7>y7°X^-y ^a- >y h Q 
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211. - M&&mitlsi?X2<Q5%(Dftfe<D&<D<Dfi®tf&f£%m^i&Tl5: 

If ^210 £IEft<D-r-£7°n-fe<y+>- 0 

212. - 7'J-'J7ha-yKi, h^y7°£££/ci6£>3M.§{CttLT, h 

- h^'y7°$:£:£fc#>0#l&te, h 7 >y 7°X £ -y ^IB1ii > h U O 5 ^©^S 

213. - fl^Sftfc^x-y *#-r>h£i!£-f 5SPg ; 

-y7°X^-y^ieitiy h U^sSgiJL, jS^M^- -y b ti, fi7^*Vyh^ 
5!££-££fc«>©¥&fc:«};oT, t h 5 -y 7°£>/ci6 icBftZftrc? x -y £ 
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- 7 U - 'J X bit, 3-xvZ*°JybZm%-£-£Z>rclsb(D^mc£-D 

- T-xvttf^yhZ^vtTvftzm'S; 
isxtzmmtztm ; 

7 **v*t- I 

- h7-yyu^;KD^© 1 Ofc^-y VyytZfclbm&WmnJm* byyf 

%\c b7v7 0 \s^)l<Do -ZcDWfctz&cDlc-w ¥ytft%rc&bmi±%mp]ffe% 
b 5 v -fT, Z y 5 lEffix ybV<Do*> fc <Z>£§SgiJ"r 5 ® PS I 

>y ^laiixy h uon»i>h incfl-rsttte-r s b^ y^u^jKomn 

^v¥y?tWWl?Z>ctlc&-DTb7y-?X$v<?m^X-yb uo^oio 
fc*f?-5& h-7>y yu^;l/OHlT^-7>y ¥y?*mm?%mm ; 
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vn'y^n/ch? <y 7x * >y 7iB1ixy h D ^fUffl^tt D X h tcf^-*n u 
t o /c h ^ >y y £ & ^ M t T? t & < & § n K. , £ ^ v v v y 9 £ «fc o ft js-t 
5 y yi/^;HC7y tf y^jnft b^y7x*-;/^§B1ixy h 'JfcflJffl^ffi 

fi-yn^yh IE1«^ - y h £ gpg ; 

» 

y hl£1ix> h "J rt^lBli^ti/cv-y tryyfcg&U 
E^T^f'Jffl U X h fcttJSf IS'lfx yh'J fllcfBtt £ ft 

215. - h^yyjb^^ns^K, us/^^od^o^ofeo^rts^* 

f?E& h 7^ 7X£ v ^IB'ltx> h 'J0 3^0^©t.©K:«jityS|Sg^ 



(110) 1 1 -500 5 5 1 

216. - V^X^(Do^(D^(D^(0(D^if^tmm^^^i^Eoi^ 

217. - b^y 7°X $ -y >7 laiix y h U © 9 % ©'J^ <Hlotfh77^ 



218. - Bfa-gfLtcT-x. v ?*°-(y Y^m^-t^tm ; 
- mm^m&v* b*mn-?z>®micn. 

^©ff^^nrc^-x >y y b^Mun^.mw,^y b V(D5%<di ot^jsu 

• i:f.tlf;h7 7 7 P ^«CO^T, ftiS-fS h7>y7°<D/c46fCjfM£nfc^ 

2W\ M^'y h°>^tc J; OttfS-f 3 >y 7° ;WC ft L v <y \Lyf~£titz b 
^y7°X*-y ^H21tx> h U £!$SiJ-f £<fc9&i£PIL 

• ^x-y ^tWy h£^-££«/c&<9^l.§&Cj;oT, i:6n/:h7 7y©/c 

hicttmtzmumziimz-y b ^n^m^nrc^-^izx^xmmtnrc b 

^ -y 7°* 2 -y ^ fe-gx yhU %mMt Z> fflfe \ 
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219. t&^fc&ffrs ^^HfT-rsfefeo^s&tfyo-byHt 

© * * fcfEttf S 46 <E> U KiSSS* § /oi?7^0^T% 7° □ 
<D9tft? % v y &m * M"T % 15 K. $5 ^ T , 

jyb*ic'?z/yftmmm*&&?z®m?&vT. zc-?-?yyim*^z.% 

» 

m&fciz. m&xtemn*x>2mc?mftiftKWLt>&m<Din- order^ ^ * is -r 
s ©is ; 



(112) 1 1-5005 5 1 

7y7*U (ii) I2t, l^x*«ii£H§r-f 3;: fc£«fc o TffiieKStft^O 
H fir 0 1 tu £ It L fc 1* ftg£ ^7° o -fe y -9" © ft 81* HI tl 1" S £ 3 £ ffi 1 2 7° n -fey 
Wynfy^*, (iii) ffS5f»«^^©#^'>U7;l/##ST*r 

221. WSBUfTRl^*^®^ 1 0^i6^46 5>n/i-t>y h^, 
«> 5 T * 7°<Dift^ ; 

- ^x>y h^tT^^^ilO»*M / >^^§/cA6 ; eC)^-r7 5 ©^:T€)^ 

asm*: LxuM^nrc-fu-tyvmmit^^rc^tn fcicas & 5 

X^fil*agH-rsBiJf^ffl*fe^t#S^«r^i6fe, 7°o-feu>^tfil£{ifIEf 3* 
-Y7 0 £)jI*R£ft/cifr^ ; 

222. sfliw^^^-^^x^isa^-rs^tTBi^*^^^)^ 2o^46^46?»n 

223. jtuIEv^ycDI^tlS^te, 



(113) 
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*rft-vsymm\t\mML tc m x m * <r> m <d wu /% n? « spg. 



7 -9- O MiS-r- * IBttg&ll <D Is i? 7* & l£ ^ ^ 46 £ 46 £> ft fc ^ *> > tfm^ ^ * - 

- mzmmmxitmw&ftzfagkt lx ftmm?**- 

Hi f¥ ffi tc Bff IB P« g 3? £ # ^ ft & t c 5g £ ft fc ifr © PS tc S ft T ^ i> if £ tc it 
, (i) ^fH^tc, HiilBP*«fg^^©m-eMIBPf«ft^^^tc§t>5fi^f-x 
vttf'fy h%xmZ7°v-tvy-*^v ?7 y-fL, (ii) Si 2 tc U^'T. £jftjf£ 
^Hf?^ 5 c i: tc «fc o T M§eMi*M*<D^fT ©Eft tc fp£ L /c TO S T* 7o -tr *y 



(114) 1 1-500551 

mm&ft^(D^i'V7J]'&%£T7u*yV7u7y]±jjyy2*ffift2&Z 

225. tititmnv-vi/yttmztaimt sft&tcis^T ; 

z. hy.lt (ii) SiJWU> f X^M*f*^gT**< 9 KHdlB^O^fT^^S 
* f- -v S tf ^ > ft # f 3 ^ < tu IB *? u Hz y -9" © f ? - * SEIggfi "Cft 
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229. ffilEv^c^BHfclSligfca, 

231. nim(DM$^isy<Dfflfflik%^MtZ>$>(Dt LTVS/>rtOifO^ 



(116) f#g¥ 1 1-5005 51 

- &%<D h u- F*7^^-^co^T©fi^{&gfc£##K ^J6£A6£>tifc 
232. tft^^T-f 3fci6<D3^ ^*mjtZ>fctb<D¥®RZf-7u-{:yy- 

«> § ^ « w -c 7° p -tr v +r ft ® ft if r § ^> y ft m m t § tc a> <o m m & ^ 

T 

* 

: 

- ffilEJRfc^JWOWS^ifrW^xy Miff £ttfcifr 

i^tS$B^[Hl^$^7 0 P^-7^7 P O^7i,*7y^%lulHI5*«fg^^^<7)^^^U 



(117) 1 1-5005 5 1 

§/c46©^s*^^nr^i)W*^232 (ci2tg©gg 0 

234. mzisvxzv *-^v7 o frzmzwmz®mt%c£ic£^Tmm 

235. i9LMW^^is-^yx£>m$?&^ft^&%^(Dm z o^a&^&sn 

236. BUHEV^>©|5]^ft:ffl¥S^{±, 



(118) 1 1-500551 

» 

mtztm ; 

- h^>y7°^i:t)cc^e,«'jfr^mfe t ; 

- 7° □ Hz >y -9" f£ 0 £ £ g * t 3 & ft Z til tti L fc B# * T* fi Sc © tfr ^ « W T 7 s □ 
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244. ®mmc b ? v 7°* t v v ? v zmm? zmmmciz, 
i?z$zmmtz>$m ; 

ftU h^'y^'t^nilEC F 7 ^ 7°U^;KD 3 -SOttJfc-f § t> ©lev 7 tf > 
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(12 5) 1 1 -500 5 51 

» 

mwxttWft*z>2&ctm}¥mc&&&m<Dxn- orders ^ * m gij -r 

- ^^y^mmmm^^nx^rcmm^^^^nrzmn^m^^(o 1 o 

it, (i) s jiifwtctuHEPf»fg^^^cDm-efiuiap$Sfg4^^tc« 
t^f-xv^^^yhtvmmy'u-ty^^Ay^Ty-fL, ao ^ 2 u 

iii) ituiEPi«^£f^©f^>U 7m$fyD-b7Hj-/a^7A*^y^ 
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*l|#MB|fj|08/398, 299*1 " 
PROCESSOR STRUCTURE AND METHOD FOR TRACKING INSTRUCTION STATUS TO MAINTA 
IN PRECISE STATE" ©«$cT?fe?) I ^$£ctf)ggH: Ir] C < 8W#3ene W.Shen et a 

i.tc«koTi995^2fli4Bn:mfig^nfc, #s#fiFmEft3iAM#^atA-606 

25/JAS^ 7^ |l#jrF (±511^08/390, 885-if "PROCESSOR STRUCTURE ANDMETHOD FOR TR 
ACKING INSTRUCTION STATUS TO MAINTAIN PRECISE STATE" <DMM~C&Z>o 

f§f!3#Takeshi Kitaharat<koTl995^2^140lCtH|g$nfc, * [1 If fF (±5 BI 
ft9A8UI##^1706#* ^S^|^i±JS|^08/388,602^ "INSTRUCTION FLOW CON 
TROL CIRCUIT FOR SUPERSCALER MICROPROCESSOR" ', #§B,£j# Michael Simone&lfM 
ichael ShebanowtC cfc T 1995^ 2 /§14 H Uti & £ *l , ^H^I^F (U^^HAM 
S#^^1693^-, T^S^rF (±5111^08/388, 389^ "ADDRESSING METHOD FOR EXECUT 
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I f§0U#DeForest Tovey. Michael Shebanow, John Gmuender (C J; -o Tl995^ 2 £j 

uB ic&mzntc KmmtttimxmAmw^noi^, *@(±5§tigo8/388,606 

^ "METHOD AND APPARATUS FOR EFFICIENTLY WRITING RESULTS TO RENAMED REGI 
STERS" I Ik WfiP^^DeForest Tovey, Michael Shebanow, John Gmuender K <£ ~o 

41^, 7RStt)H^388,364-^ "METHOD AND APPARATUS FOR COORDINATING THE USE 
OF PHYSICAL REGISTERS IN A MICROPROCESSOR" &V^tl&##©fci6:£l§iB£l£ffl 

f£8|!lfGene W.Shen, John Szeto,Niteen A.PatkarS t^Michael C . ShebanowtC <£ 
oTl995^ 2 Rl4H iCttimZfttc. ^11^1^1151^^08/390,885-^ "PROCESSOR ST 
RUCTURE AND METHOD FOR TRACKING INSTRUCTION STATUS TO MAINTAIN PRECISE S 
TATE" I fSB^#Gene W.Shen, John Szeto,Niteen A.Patkar&tfMichael C.Sheban 
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R STRUCTURE AND METHOD FOR TRACKING INSTRUCTION STATUS TO MAINTAIN PRECI 
SE STATE" ; f£fl^#Chih-Wei David Chang . Kioumars Dawallu,Joel F.Boney,Min 
g-Ying Li, & Jen-Hong Charles ChentC o T 1995^ 3 R 3 B CfcHSB^tlifc* 
^§#^{±5^^08/397, 810^ "PARALLEL ACCESS MICRO-TLB TO SPEED UP ADDRES 
S TRANSLATION" I fP£l#Leon Kuo-Liang Peng,Yolin Lih, R tfChih-Wei David 
ChangtC <fc oTl995^3/3 3 HtCtB^^ fttc, ^S#f^ f±iM^08/397, 809^ "LOO 
KASIDE BUFFER FOR ADDRESS TRANSLATION IN A COMPUTER SYSTEM" f£0^#Michae 
1 C.Shebanow,Gene W.Shen,Ravi Swami,& Niteen Patkar IC -o Tl995^ 3 B 
3 B lCt&Wit<tir£^W\¥fffB5M%08/391,893^ "RECLAMATION OF PROCESSOR RES 
OURCES IN A DATA PROCESSOR" \ Michael C.Shebanow, John Gmuender, Michael A 
.Simone, John R.F.S Szeto,Takumi Maruyama, R CfDeForest W . Tovey^C o T 1 9 
95^3/3 3 B£ffl$£ftfc*S#f^fflBg^08/397,891^ "METHOD AND APPARATUS 
FOR SELECTING INSTRUCTIONS FROM ONES READY TO EXECUTE" \ Shalesh Thusoo 
,Farnad Saj jadian, Jaspal Kohli,& XI Niteen Patcar <fc o T 1995^ 3 £1 3 B 
ICttiM^ tl/c7^S i tvp|1 : i±i^^08/397 / 9ll^ "HARDWARE SUPPORT FOR FAST SOFTWA 
RE EMULATION OF UNIMPLEMENTED INSTRUCTIONS" , Akira Katsuno, Sunil Savkar 
, Michael C.Shebnow IZ £ o T 1995^ 3 £ 3 B IC tBM £ ft fcM MrF itiffigi 

08/398, 284^1 "METHOD AND APPARATUS FOR ACCELERATING CONTROL TRANSFER RET 
URNS" , Akira Katsuno, Niteen A. Patcar, Sunil Savkar, St/Michael C.Shebno 
w tCcfcoTl995^3^ 3 BlC&m2ftrc^mm$&mWi08/398 t 066^ "METHODS 
FOR UPDATING FETCH PROGRAM COUNTER" ; Sunil Savkar cfc o Tl995^ 3fl 3 S 
iZ tl/C7K@#I^ttiIi^08/398 / 151^ "METHOD AND APPARATUS FOR RAPID E 
XECUTION OF CONTROL TRANSFER INSTRUCTIONS" \ Chih-Wei David Chang, Joel F 
redrick Boney, R Jaspal KohlitC <k o T 1995^ 3 £ 3 B £ Hi SI £ *l I1 1$ 
jftIS 08/397, 910^ "METHOD AND APPARATUS FOR PRIORITIZING AND HANDLING ERR 
ORS IN A COMPUTER SYSTEM" ; Michael Simone t J: O Tl995^ 3 £j 3 B^ttSU^ 
ftfzMWi^fPf tiiH^08/397,800-^ "METHOD AND APPARATUS FOR GENERATING A ZE 
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RO BIT STATUS FLAG IN A MICROPROCESSOR" \ R^Chien ChenR CjFYizu Lu cfc 
oTl995^3J3 3 BlCfomZ fttc%mm$&m%0Q/391 ,912^ '*ECC PROTECTED 
MEMORY ORGANIZATION WITH PIPELINED READ -MODI FY- WRITE ACCESS" fe-ttl^tl 

^B^^f Sunil Savkar, Michael C.Shebanow,Gene W.Shen,R O^Farnad Sajjadian 

j:oTi995^6^ i Bicmm^nrc^mm^tumm ^ "method and app 

ARATUS FOR ROTATING ACTIVE INSTRUCTIONS IN A PARALLEL DATA PROCESSOR" I 
Ik tf^B^I^Suriil Sankar, Michael C.Shebanow,Gene W.Shen,& t^Farnad Sajjadi 
ant cfc 1995^ 6^ 1 S tC iHM^ n/c*S#|^F ffigi^ ^ "PROGRAMMABLE 

INSTRUTION TRAP SYSTEM AND METHOD" ^ tl^^ <Q fc ^ 
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5SB^#Gene W.Shen, John Szeto,Niteen A.Patcar, & MichaelC. ShebanowJC 

cfcoTi995^6^ 7 b ic ntcixmxmm^m a-60624/jas. xmrntta 

^^08/487,801^1 "PROCESSOR STRUCTURE AND METHOD FOR TRACKING INSTRUCTIO 
N STATUS TO MAINTAIN PRCISE STATE" ; fgH/J#Gene W.Shen, John Szeto,Niteen 
A.Patcar, Michael C.Shebanow, R Of Michael A.SimonetC cfc o T 1995^ 6 M 7 0 
fcttimZftfc, tt3AS£JI#€£A-60622/JAS. *S^tilfi^08/478,025^ " 
PROCESSOR STRUCTURE AND METHOD FOR AGGRESS I VELYSCHEDULING LONG LATENCY I 
NSTRUCTIONS INCLUDING LOAD/STORE INSTRUCTIONS WHILE MAINTAINING PRECISE 
STATE" ; 5£B£l#Gene W.Shen,John Szeto,Niteen A.Patkar, 2& t^Michael C.She 
banowt J: 1995^ 6^ 7 0 £ Hi fig £ ft , ftSAM#^ A-60623/JAS, 
34^ II #rF£t} 11^08/483,958-^ "PROCESSOR AND METHOD FOR MAINTAINING AND RES 
TORING PRECISE STATE AT ANY INSTRUCTION BOUNDARY" I fgH^#Gene W.Shen,Jo 
hn Szeto,Niteen A.Patcar, SO : Michael C.ShebanowtC cfc o Tl995^ 6 ^ 7 B £ 
tHEB^ft*:, ttSAM#^A-60625-2/JAS, ^ S^f^ 1^08/467 , 419^ " 
PROCESSOR STRUCTURE AND METHOD FOR CHECKPOINTING INSTRUCTIONS TO MAINTAI 
N PRECISE STATE" I 5£B£|#Gene W.Shen,John Szeto,Niteen A.Patcar, Rtfwic 
hael C.Shebanow^ cfc 1995^ 6^ 7 B £ fcBfiSS ft fc* f^IAM#^A-60 
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647/JAS. ^g^ff tfjl£IS508/473,223-§'. "PROCESSOR STRUCTURE AND METHOD FOR 
A TIME-OUT CHECKPOINT" ', f§B£J#Gene W.Shen,John Szeto, St>Michael C.She 
banow£«fc^Tl995^6E 7 B^ttlS^tl/c, ttSAM#^ A-60648/JAS, 
?Kll#flF(±JM^08/484,795^ "PROCESSOR STRUCTUREAND METHOD FOR TRACKING F 
LOATING- POINT EXCEPTIONS" ; f£B/l#Hideki OsoneS tf Michael C . ShebanowtC J; 
oTi995^6^ 7 BIC itimZtifc, iX 

SAMS^ A-60649/JAS, ^S4#PFtt}EM^08/4 72,394^ "PROCESSOR STRUCT 
URE AND METHOD FOR RENAMABLE TRAP-STACK" ; R t/fgB^GeneW.Shen, Michael 
C.Shebanow,Hideki Osone,&t>Takumi Maruyama IC cfc r> Tl995^ 6^ 7 QK HjM 
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ion Machines" ) 0 >W 7 7 >RISC7°P -fe <y +>" tC fctf £ff 5i&flJ&#£M-f 
STaiS^WangSt/EmnetttCcfc o T$Sa ^tlTV^ ( "implementing Precise Int 
erruptions in Pipelined RISC Processors" , IEEE Micro, 1993^ 8 £J pp.3 

6 -43) o mt<W77'(> • 

&tfpleszkun£<fc^Tt>Sl££nT^3 (^120 n V tf a - * • 7-*f^fa 
7¥#S&->>#^A£$R (l985^6£) , pp. 36-44JC fctfS J. E.Smith & 
U-A.R.PleszkunC) "implementation of Precise Interrupts in Pipelined Proc 
essors" ) „ ifttt&gX-^X* 7 • V-f * O 7°n -fe V V O^ff-fc § fi£#&ffi 
HE S Mike Johnson^" IE aiE LTl^S (m. Johnson [a. k. a. William Johnson] , S 
uperscaler Microprocessor Design, Prentice -Hall, Inc. , Englewood Clitts,New 
Jersey 07632, 1991, ISBN 0-13-875634-1) 0 £ tl 6 0###i£0|*||?W;##CD 
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(13 9) 1 1-500551 

ixD^x^a-u y?tz>c ttaoT, SB6«8g**s^p-r«o cortex 
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1. ^>l/>->7t'J#!i (*t#^B#P^) ^^Oi^giJ 
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SiJ^^H-TC tfeT'tSo P S U 3 0 Of* I SSU E K I L LMfcfcbftfS 

iHUBf a* ate, $m®&m\ xicmmtzmm^vnfi, ^7, #e»ifc 

«fc tf U j"(7$\c s PSU30 Otf^ IE *rH*£/^y 27V?£rclt'*y ^fy 
7°LT^3B#, ISSUE_KI LLW71f-h 



(15 9) 1 1-500551 

fT-rsMK, cpus lA^SB^nsct^ii^s. cpu5 

^©tSjt^tCOt^TP^-rSo ^(Dfclsb, I SU 2 0 0 tf7i7fl/->'X^ 1 1 0 

> F^XQ7 hKzfcS^fcfgfirU C P U 5 1 ^mMLfcC t ^^tMA C H 
I N E_S YN CfI^£P S U 3 0 0 g-pfSOo £ tl^^^-T 5 

•y McA9> I S U 2 0 OlircrcZftZftfttZo fflijiC PU5 lit #^©^ 
■y h&lcpffl^C^fTtf-etSo 

I S U 2 0 OliSfc, SPARC-V9 Architecture Manual{Cl#0£j~3~§ £ 9 ^tj 
<DWufc&*?Z>ft?iY : 7V7*tii\&?%o ISU 2 0 0«, $iJSUU^X^7 7 
^;1/8 0 0^?)1/->*X^ (CNTRLREG) 7 -;!/ V^^M >0 , 7i7fl/ 
>>7n^ 1 1 Ofrb&tfmvfcfit^ (F_INSTs_BRPs) %f3-FU 
, ^ftg|5g't | JC-^©a«<D%f7h5yy*^4Lfc^S*^«ltb-rSo sparc- 
V9 7 — 3r -r ^ f - -V £ H ~3 < H $J T 5 f£ s £ tl (iSPARC- V9 Architecture Manual 

, I SU 2 0 0<Df3- FL/c^^^ftn- KtcS-^t, M • ^tH^n§ 0 

tT7^ y F7XP -y h£>ift<fr<E>#, I S U 2 0 0 fc«fc o T^fff S Cfc^t'fS 
o JeC, LJf Ltf^-rs^Sfif h^yytcot^Ta, CPU51I1 BUtCizE^ 
/cckd^^STIsimL, ^tTF7<y7 9 ^S^W^^|f L4t>J:^n 0 Sij£>H 
SSfiW-et*. ^Th7>y7°tfXo>y h 0?-<D#£§£-f C P U 5 1 £*§]£LT 



(16 0) 1 1-500551 

&wmm*. i s u 2 o oti^ff*ns^^cs/u TJim^zmv^r, 

cneS/'J7;U#^ (SNs) £D F B 6 2lCf^X^')'f t« 0 feVZOPtB 

icmw?% x 9 psu3oo(i mvM-ctbnrcisVTjimmt&^rftft 

■$ftfc$i^}*$mt%o #iJ^CPU5 1 Tti, fgfir 2tircff£t£V 

, PSU 3 0 0(i, 3!&©f8fTSP&K:^< o©->U 7;U#*ftffiJfflT*#3fr£jS 
tfl^^ttrSN_AVA I Liffc, cn^fiJfflRT^*'>'J7;l/S^*^trm 

I S U 2 0 0 £^*5o %L&<OWftWLm*. SN_AVAI Liftf, I 

ffijfiJfflRr^*^»J 7;b#^©^^fgtTT'#§^r^©^J: D^&i^c fcfc^fi:.- 

^tt Ofgfr&PgfK I SU 2 0 0a, a&5^tO^TCPU5 1©7i/>« 

M^tlS. ^(Dfcib, SfTtS^tfiy^^yb^Stl SU200 
tf&^U *<ttf/ffcttPSU 3 0 0^ fi-y^^yh^fiSL/':*^ 

fgffSPSfr 6 m^^Ofgff SPgff 8£ UC^TIMEOUTCHKPTI^ 
laot^t^ I SU 2 0 0ttDO_CHKPTi§^ML, PSU300 
, ffjWb^X^7 00, BRB59feJ;(f'DFB62l:, MCPU51 

££>tc s I SU 2 0 0(i, JgfrLfc&lfr^C^x >y b#^£fiJ9 MhT 

, cn^i'^^y h#^t (CHKPT_Ns) £D F B 6 2 Kx-r X^-y 

0 Ma T <=> n f- x -y * # y h S *f £ { $ o T fig * ft x «y * # ^ y h £ IE II 



(16 1) ¥f£¥ 1 1-500551 

sr^n/c^u 7;i& i t§mffi. psu3ooti, mf&znrcwv zjtl 

> h#'J*-f7£n£>^ f-x-y h#^fiJfflBjF&K:&3fc#K PSU 

3 0 0(i, ^&<7)f|fTlSm^^<0(Df-x>y^^'l'^h#^^^JfflT-ti.^^^ 

•rfi^^^tyc h k p t_a v a i immi, mm^m^i-xy tx^yvm^ 

Z^$SiE%%. I S U 2 0 CHc4x.3o ZCDfc®, C H K P T A V A I Lff^f 

■$<bK, CPU5 Ki, 1 0<Dfgf7KPg&COtpJf£©!fc<D^x y ? y h£ 
, tct^iC P U 5 1 tfl OCO^tTSPI^Ot 1 OlfrfiyM^yhOT 

T*#1\ ? x v ? y h zntf&t %>&m<D&%mjV y K^K: 2{@©^tf 
u v'x ^'j^-5>^ifflLtt>§o ^'x * u 5 y l < n#&-r § 

I S U 2 0 0(iUyx^U^-$y^7'J-y7 ha~ <y h (F R E E L 
I ST) frf>REGS_AVA I Ui^£r^tlK3o I8^#it§^, cn?> 
{g^tc«, @^/h^^U^x^7 7-r;l/*5 c fct5 I J^-Aa- -y h (FXRFRN 

) 6 o 4<D^<^<D%mwmfe>^WL&isy'x$%v *-^y?icmmv% 

nm^WL&Vis^t? 7 4 kteklSV *-LD-=- >y h (FPRFRN) 6 0 5 © 
=fctf£#n- FU^'X*7 7^;b:io=):£/l)*-A:i- y h (F S R/C C R F R 

N) 6 o 6<D^<^<Dmmm&&£v&m'\^&&tt^- ku^**£u*- 

5 v^fcfijffl-ef §^%^-rff^^^Sti§ 0 EI7^#BS-r§i:, 7i^U->* 



(16 2) ffS^F 1 1 -500 5 5 1 

%swi^x#;&<y*-5yytc&gT*&§a^ REGS AVA I Ui^Cj; 

otifflff^^L fc^^ns I S U 2 0 Ottcn^©^«:SEfT"Ptft 



2. i^i/y 7;^#^^lJDi^Tt^^t^§E^)i 
{?lJ^CPU5 lit, &ftW&fT-£tirz\%&frt>, ^©HfT*^7LT^ffiW 

en, wm%rcim^mt>m3L-?%t, mnyv-mm^is&zfc p u 5 im 
jftufiwtc-r^To^o >y ^tffflt^o iftfr^sif m& c p u 5 itiBig?n 

ttJSLTil$Wtegffi£ttSo I S B 6 1 rtCHliaitflEa - >y h (P S U) 3 0 
OA*. ^'>U7;I/S#^yoSiJ??^r fc, fft£>C P U 5 U-yh, #fCD F 
B 6 2^^gtt^^/cjI^tC^fSLT^^^SOh^^ + y^^tT9o 

09 £#B6-f § ^ffl|^3.-'y h (P S U) 3 0 0 teHs^lC I S B 6 1 
rttft?), (1) C P U 5 1 ©8 fir, HfT\ SS7fcJ;tf U *^7ttSg0 

h7-y + >^; (2) #tt^iM®«®fctiifcP£& ; (3) ^>'J7;H^ 
^xy^f^yh, ts&zf'y* v f-xj y h tests—few? f> v v-xo^jffl 
pl^itt© hyv*y? ; *5<J:tf (4) -MnMfecfctfftiJilK £tT9„ psu 



(16 3) 1 1 -5005 5 1 

CRU) 3 0 1 %3tSo I C R U 3 0 1 I S U 2 0 0 ^Offt^fflM * 
;l/"Pffl^5 4i$T?(DM'> , J7^#f (SNs) £Mf £> {§*§ (SN_AV 
AIL) £ I S U 2 0 0££S.3 o I S \}1$$i^*WfttZ>t, I SU 2 0 0« 

, HU I S UtC-^^en/c (S N_A V A I L) 4 ffl©^ U 7/1/ 

(Di/v 7;i/##^»jD ^re>n, £<?»u 7;i/##*^^tcMji , r5^*^'r 

I S S U E_V A L I Dfi^Off^ I C RUfCjSD^tSo ^ff±0*iJ#*lK «fc o T 

H^ttJLTSL^o I CRU 3 0 1 &t^fi$R £ $Slft$R^<£>7 Kl/X^V^ 
£§B1i-lt#U ffr<fre>«8Kfrfrfre>-f * I S U 2 0 OtfWa&KfSfTLfcSifr 

u^yi^mm^icmmL, mitn^mx^mmt^^t,^, i ssue_ 

NO PMT I CRU30 1 Kai6ti:5o I S S U E_NOPti, stf-X^S® 

ft#^ 0 CPU 5 - K/X ^^©{tij^M^-tu &if?)fi'#-£M 

WlffiWt^^-^a-U yy-r§fg, I S U 2 0 CHi, XD^O-3<0# 

^(DEntmn^ mfrftrnftitz i ssue.memiw?, icru3 

a. Wu/^ 5 y h/U * U-I*a--y h (I CRU) 

mi/^^v h/V h (ICRU) «P S U 3 0 OrtT'fltfllL 

, n -tf>y h«~>U 7/b#^&HOi^*^£fiJDiiT, C P U 5 1 \H^<D* 

t^TO^OT^f^ Ifr-f «»81«?B*«l^-r5o El 1 OK, I C R U 3 0 1 



(16 4) 1 1-500551 

uytm**?o i c r u 3 o i 4-D(Dm®r*mi&-$ftz>o 
mm^-zmms o 8 it s ^wmmmmmts o 

9tDM£#*5LTtf!ig£MSr£fTl/\ T-*«ii{|iiJ»o$/> * 3 0 9 fi, ffi© 
C P U 5 U-'^h, #tCD F B 6 2 5> <DMlC#fS?-5„ tf-f 

13 1 ott, isR, ^7, vz^rm. c p u 5 1 ©&«fft<fr&i5gv>oi/x h- 

^$il|a^7^3 1 Hi, IOC P U 5 1 hfr^glt^ofc-f-* 
, f-^ii3 0 8 nfc«M«MU ^'J7;l/f^t^y^?:I 

#tLT, Al/>hCPU5 1 tffll££W{;*-&3o ^V^fflli, I C R U 3 0 1 
*5«fctf P SU 3 0 0A^CPU5 1 Offi^n-y h ?'D-^;l/tB£| t LT4i 

^^^slttlS-r'-^^i^S 0 8«, 7^7^ yWJ^Z (A-'J> 

40 3 12*^*0. t^ayf^t'J^'Jy^U^^ (M-'jy^) 3 

&WMui/y >? 3 0 91 A-'JV^-ty h/^'J7Di/*7^ 3 1 3 5 & tK 
^y->3 >TM-'J yf*.v Y/>7 V 70 >7 3 2 5fre>&3 C t t»"Z?t« 0 
4-°-T V £ $IJH) oi/"7^3 1 lit I SN/NI SN SJIWffcfe j; u i/ y 5 3 

2 1 ^©^->'J 7;l/#^fiJt> * 3 2 2 t, C S N/RR 

P fuilPv^y * 3 2 3 Ji, t7/>a >TNMC S Nilni^-y ^ 3 2 6, 7 
iBjJE^n^y ^ 3 2 7 , *v>7 h77^t-FtWy^i|o->"'^ 3 2 8fr 

1 0£#BSLTlftB.E-f £o fgtT^nfc^^fCfiJOST^/c^ I S U 2 0 0fre>£ 

en7c-K#^ (s n a vail) tt, yzf-zm&s 1 o rto^y 

I C RUOi/'J 7;b#^f"JD^To^-y ^T'StftlSo C P U 5 1 



(16 5) 1 1-5005 51 

)l/#^t£ I S U 2 0 OtCfiJO^Ti) (SN©0-3H) 0 

I S U 2 0 Oti-r-^«lifi«iJffllo^y ^ 3 0 9 IC I S S U E V A L I Dfl^ 

Enm I S U 2 0 0 K X^Xm^Wii t tl, HO^XoyUDtO^I 
CRU£fc!5-eSo -t>y h/^U7A-U>ySiJ»Pi?y^3 1 3 14 C Ofl|$B £ 
RjyZWXZZ 1 0 |*3 ©iiW >£(0{iI£{£oT, A-U>y3 1 2&Clfr^« 
Hit IS^«^jAt?o C P U 5 1 CD 1 mffiWei*. ISSUE _VALIDti4tT 

y h;bT\ I S U 2 0 Otf^^yj^t^ (S N A V A I L) Oiftl 

%^^tC^oT^r^^^^tc|g^L/c^^X0 7 hfcSHgiJLfcfr*: I C R Ulcftl 
5t5 0 fCTICRUit SN_AVAIL£ISSUE_VALI DCg^ 

7^f^WJy^"3 1 2©HJM'J^ 0 1 1 OP»0*#RaLTStW-rSo 
(A-'J >^ 

) 3 12£*t 0 (^'J^'Jy^ (M-U>^) 3 2 4 feBS^i: LT^L, 

T'ittW-tSo ) A — U > 3 1 2 |*!<D6 4 £>&7 FUXHMn^->3 Vfi 
, C P U 5 1 CO 1 OO^i/'J 7;l/##fc#jSt<5 0 §7^f-< 7lfy h (A- 
tT -y h ) co-ty h ( r 1 j ) ^f;{^iJ7 ( r 0 J ) ttSgtt, #^#7 * r -f 7 

t»*5*> ( r 1 j ) , jyTtTjyu&zfr ( r 9 j ) £^-r 0 ^ 

#5®]f So 1 ^<Dvi/>V'f * il/V%ft2tiyi%tolcmi7ft7 Lfz-^co^^V 
tt, A-tfy hA^^^r^'JT^nSo A-'J 1 2<D7 FUX^W 

mwr-ya ycomt, c p u So 



(16 6) 1 1-5005 5 1 

?z>o t°^y?tfmi<DT-$m$imp)i (7 p^xm^m^ v h o 

) fre-g<D*H!I21Il§ffi (n^r->3>15, 16. . . 30 *iloT«&© 
T-2iBtt«ffi (7 KUX^^pJ^lf >y h 6 3) S"P-r >^ U * > $ )Uc®mt 
*fflooy->3 y (7 FUXfg^nJtie^ h 0) KgSSo SSt#&, * 

06 4eyhU->'X^*ffll,\ lg 2 ©H^T^i, 8 {@© 8 t: y h U v^X £ 
l/^T 6 4 fflOA- U >y 3 1 2 A - If y h t LTl^o I«ftf3-f-f 

i su 2 0 0(a§ r^igfTj £>*£Jil> t^ciS?^>y 7;b#^tffiJD St 

4 \Zy hMViA-V y?tel&, 6 4fi^-e^^^->U 7;b#^^[WlB#tCfiJD ST 

^6(9±Lftttntf *e>fti^o i su2oott s n-a v a i hi^kj:ots 

-->3 >tt?iJfflRj^ft^'J7;I/#^0 1 olcttJSU mi^^y'JTfin^f^ 



(16 7) 



f#g¥ 1 1-5005 5 1 



y$ (ISN) 3 1 4£fgtT2ftfc&f8M*£-o^T 1 ■oifi'M'Z&ZZ- tX% $tL 

£U I S N*&1M *;UT* 1 Ot(±©A-U y^D^-S/a >T?iuii£-£3£ 
I S U 2 0 (He J; <§> r^f-fX^7fj « % Hff©fei6© (^'J7;H^?: 

sijd sr^nft) ^©$af]t d f b 6 2s\<Dmmv&z>o f-f^^^nft 
^nfc-f^ rotate, r i j icm^LT-tiv h^nrcA-vy^3 i 2 * 

^^•T ( l = 7^t^ 7\ 0= -OT^-r-r^SfeJi^eift) «, 5gfr£ttfc#x 
tlZf&KKDftl&t nop :/©fft<frii, %ft(Drctb<DmTt^ — v h 





011a. ^-ry^ieit^^uM^cs 1 otc=e'it^n, a- <; y^3 1 2 

tfM- U 2 4lOoy-> 3 (ISN, N I S N 

, CSN, RR P, NMCSN, Jj^PBSN) t^fo fnftlO^y? 
«\ A — U y^D^r->3 >{fi0~6 4 © 1 -O^HEIi-f ^--f y£IE1i:i^y 
h2 1 0©MgiT-*§„ ^O^i^^taotit A-'jV^^feti 

£<D%\,*m'&t>-&&2t>%o n i s Ntt i s n £hl< t&h'on 

r&^t>\ ggfC £oT(i, C S N= I SN = RRPi: r|f)$y fSo WfiZfttz 

z/vrfrmmt^y* (isn) 31 4 ts&uxmfivi/v yjin^t^y^ ( 

N I SN) 3 1 5(1 ift^fgfftfUfc^Liift-f Sfc&K, £f*W£ffi<D#>l' 

yztDm&fcfflmtthnz.Zo nvyh (gf£) jnfcf'J 7;i/#*f;iW* (c 




(16 8) f$g¥ 1 1-5005 5 1 

S N) 3 1 6 it, m(D*°^y$lC& l &lzMfe-$nT^%:^& o &^OHfT, % 

£ii^-fs 0 y^^7i^^>^ (rrp) 31 7(i, ^(dv *j7%mm 
u vv-x<DU3L*mw?z>o mmm^^^^y^ cpbsn) 3 1 8 

fc-cfctflM^U 3 ^ >y h->'J7;l/#§tW>^ (NMCSN) 3 1 9<02O(Dl 

PsIcOfil/^^OlltT^X^S/a-^Lii^-rSo I CRU3 0 KiCPU5 lrt 
O^tiOfl!!©!- >y MC*tLT, Ztl^tKD I S NU NISN, CSN, RRP 
, UitfNMCSNtSftI^x§„ ICRUfi, ^Pl-rSi^C PS 
U 3 0 0 ftO^* >y h • ^--y h 3 0 8A^PBSN3 1 8 ^tf 

Willi tltc^VT ^ (I SN) 3 14!i, ^fcH^C^T^tlft 

^<D'>'J7;H§^L^Ltl^o I C RUia^T^^en/i^'JT^S 
1 -Dtimmc I S U 2 0 CHCcfcoTSiJD^T^ft/ctt, tftfrft^T^tl/c 
i:#^^tl5o I S N:ftJ:tfN I S NM\ I C R mcZW'f Z jKDffllC^mc 
ftftt ftfcft^(D%l%:M%}? % I S U 2 0 0 ft h <Dissue_valid fi^tCj^UT^ 

y^u^y h?ti§o i s Nfc^tfN i s Nti^y^v * yh?n§(Dt\ 
>£«$j^&< a-u>^3 i 2(Dm*)\zWMtz>o -vi/yy-4 turtle I s 

PUt'(^ I S N& cfctfN I S NCDtHmte, -fi/yy-J 5 Jl^fc t> 4 OO^tD 

yUT/i/f^ ( A — u y yoWr — y a y) icmmz titt^, CPUtfM^t 
2ti3£, i s NMsmtsnt o (-tf 

oTtuii-ri.0 



(16 9) 1 1-500551 

XftftOisV Tfr^mSJy*? (N I S N) 3 1 5tt fCI SN+l^iL 
Xli^fctb (^aOA-'J^I) . I SN*%3©ii^, N I S N f£ -tf □ £ 

C fctt{M?iJT?&5)^ N I S Nti^tc I S NJ; 9 t> 1 fctf±Z ^fclsb, M#iJ© 
tpfcl* I S N/cl^ffflLTl^fe©tfe5o C PUA^Wfk^nSi:, NIS 

n ttfljJWffc £ nr i o-£) t&o, suofft^tffStrsn*^ nisnWc 

^^fT^nfc^©StcJ;oTH9ii-rSo I S N&cfctfN I S N<DWffllttmm 
tit. I S U 2 0 0 P><Dissue_valid ffi^K/SCT, I S N/N I S N Hijjltra 
h 3 2 1 J:oT^T?nS„ 

i c r u 3 o Hi, ^*^ff^nfci:t»c|ij?)Sre)n5 4o©fijfflRr^* 

1*M*<£>S"J 7;L/#^t^ I S U 2 0 0 t4i§o j19J& 4 "D<0^if(0i/ V 7;I/#^ 
I SN3 1 4:fc«fctfNI SN3 1 5 OSfiffltcS , c5l'»r , # I' > * ftj 
Wmm^-v h 3 1 1 l*l©^^S/U 7;U##f"J^To^-y * 3 2 2<D*T'ftt> 
ftZo RRP3 1 7it CU^7;KDi^ 'T^t)^t^TO-> l J7M^^t 
T'fclSiJ?>ST£>ftf5£T*#£^«^ ->'J7;l/##©|iJ^T«rSiJ|5gT*#So IC 
RU301B, sn_avail{H^^ I S U 2 0 0 CSSS C £ J: o T~> 'J 7;l'#W 

^jfflnjt^c^^ti^, ^^nfct^cfijo iten^^t (400) ->u7;i/ 
#^£>#©s"j— x# 1 s u 2 0 0 \cm%it%o 

CPU 5 1 Ofe5^Sfg0i|-eti, SNJVWAILM^a^lfT^W > F^CXO -y h o~ 

3 icts^Tm±4 -Dco-fa^icm*) atensi/'j 7^ 

S^^liSUT-S 4 OCD 7 tf >y h (sn_slot_o, SN_SL0T_1, SN_SL0T_2, $5<fc 

t>'sN_SLOT_3) ^Si^t^o 60(Dl£>y H£>"j 7;U#^£SU 7#@<Dt: 
-y M±~>1> 7;U#^S^1ttf >y hT'$§„ ^©S/'J 7;b#*§£ tf >y 

h^-t-y h^nti/^^i^ ^c->';7/vsfttc pu 5 1 rtr*t±ft*Si: t 

r7^f-r7T'S^ I SUti^fflLt!ift5^^o 6 4 If >y h <D A - D y 9 3 
1 2#+>-#- §-f ^T£>6 4 t£>y h<DfiH*tf C P U 5 1 0)^T7t?f-J 7t 



(17 0) 1 1-5005 51 

£fi I S U 2 0 OH 1 -D<Dfitftlsfr%'fT-C%l£\,*(DV, i s u te^oift^fcfgfT 
t % wi £ . UmWft L Hfrfc ck U * ^ 7 f 3 £ L 4 tttUf 4 <=> 

HI 1 2 tt, A-U y>? • tf *y b-fe-y Y / V V 7 • Qi^y >? (A S C L) 3 13 

(Dm&z^tswmm'Mi$&mzL- >y b 3 o 9^xommic^Lxi^ 0 a s c l 3 

1 3 -fe-y hl^IlJ.- -y hfcitf^'J/ila-'y h 3 3 1 , 3 3 3 tfnf 
ftMLfc7 FUXf3 - Ki|II^-->y h 3 3 2, 3 3 4 £ «y Miga 

-7h3 3 1 fe«fct/^ V 7f^aa- >y h 3 3 3 fre>«Jjg"f So -fe -y hl^Sa.- «y 

h 3 3 Hi, I S U 2 0 0fr5issuE_VALiD Sfc7 Fl/Xfn- h'mM 

h 3 3 2A^T3-K?nftN I S N*V>^7 K UX£§tt$3 0 A- 
D >y HftSi- iy b 3 3 1 I S UCkoTHISKl^T^nfe^ 

^©^ic-a-rsA-e-y ^^a-u b 342^11 rut: 

3 2 4 t|Ltil 2 X'^Ltzmom^a 

h^mmXii. issue_valid mmt I S U 2 0 0fr£>gtf$oft4 £y h(D 
hJlX&O, C<D^5 h)lXlZ*°yya y\*y b i x<omm (ffig^tt^n 
tctZlc r 1 j -f ftfr^iSWI^b^OWc-tr -y h £ ft £ -y b) i #g£>ffr 
^fStT^-f > FWP7 hCfettS^A^tf ?tlT^« C^^LTl/^„ I 
C R U 3 0 Hi, M£MLfcSN_SLOT_i ff^lCcfcoT, E(0 is U 7^##tf if 
(OXn-y hKM&LTl^SfrfcftloT^So f^^fili L/c7°o i*(DJliI#&c 

4O<0fft<fr8firC P U ©ISSUEVALID ff^ fC ft L T "I^^^ffi 

(4 5 o L^^:^ ("oooo", "oooi", "ooii", "oni", <£ tf"iiii") 0 ICRU 

It. r/>y^^^7°J Oi^fl^ (lSSUE_NOP) tl SUfre>Stt3fc£o C<Djf 

IHKLfc«fc5fci*iH*aV-y7*^:/0ift^T&££ I C R IMC il ft] -f 5 <, 
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c p u 5 1 <D&&%mmvits issue_nop mmt4 tr>y Mi^fe&o, sK^fa 

y\L v h i 7©SWrti^n -y hrt© i sio^tf ry-^-^j ^7x0^ 

fcfc^-To SMS ft H7M©^^r^a-'J yVZ'gijt 

issue_mem fi^&4 if y HB^&tK jtf^*>3 yt'vh i T'OIWT 

R, 7^FFPRS, Iftti7^ h P I L^O^tn^t^^o 7^FASR 
, 7^ h F P R Sv fecfct/^-T h P I Lfft^te, D F B 6 2r'tt&<, ttJfc-f 3 

ttffli/Vx* -1-^8 0 o^THtf ^n, ctitct *) NO P #^7<Difr^£: 
CCDtc&bA-ev hit roj fc-fcy h?n5o tcc iflM^icca^BB 

XWfiZftZo Tcc fti2CD^-7>^«ISSUE_NOP=0 T?^7£ft3 0 CttSf 

nrztz tmwi/yvJtfrftKi&TtZo ttfctztitfitf. r#«u (br) 

r/>y7°J *7X4)lSM*4>*§'o\ issue_nop ft mt r l j K-fe-yh 

£ti5 0 issue_nop fi^^ r 1 j icty h?n§t, MtsA-tr-y ro 
-r^o ) 

A-'jy^6 4 07^f^f-fif7 hit. c PUrti:tt#-r§^g14 

tlZ><DT\ fi}%M£'t%H&Wllt%i^o ISSUE_VALID, ISSUE_N0P, $5 <fc C)P : NISN{f 

(clot, A-t£>y Mi-te-y h£n§ 0 

7#H?TSttT\ CSN3 1 6tffi1»WK:^fT£ftfc#tttft^£&*Tffl£L* 
fiZftZtZlC h • JL-y h 3 0 4 Kt51§£ 



(17 2) f$ 1 1 -500 5 5 1 

^ ft $ n # « ^ # $i 7 -r § t 1 > *> * ^ ^ 4-° > h it % t f £ m * & g * # k 
j;oT. laffiw^iifT^jEsi^^iffl^tifc^jcot^Tosi^^fT^nSo saw 

ft) C P U 5 1 0®&#Stfjgfb£ttT*0^?T*:Sfc!>?8U C tlfc £ A - If 

o 7* v^X^y hfectrf c p u 5 i o@I?gt:o^t(t c<oflj?»ift©fl&<D 

Wfc«fcS73&0^6fe0>J©Si&£. 0 1 3~il 5d)7n-ft- hT'UiW^So 

1* & If n * ft t & * £ fc *t ft t % 73 ffi <o y O - f- -V - h T & 3 o 
3. u^x*©y*— 5 >y 

(D&iizmi-ezz&victzrcisbic, cpus 1 li^fTSHEUHKu^**© 

'J 5 >y^rHff f So 1994^10^ llBtCv'xM-f 7 (Shebanow) & 

CS^n/c^S^Hs, 355,457 *f £fE« £ ttT l/^ 5 7a fcitf/f/ctt r 
v-f^ □7°P^^^tlSbv ? X^(7)^ffl^^^-r§/ci6©73?S £Sfi (method a 

ND APPARATUS FOR COORDINATING THE USE OF PHYSICAL REGISTERS IN A MICROPR 
OCESSOR) J tl^^^CO|5]Bt»^tiJM#^^08/388,364^t|B«^nTl/^73 



(17 3) f$g¥ 1 1-5005 5 1 

<fc Tf/ £ tc It i? 3 y V y (Johnso 
n) ©Ifrfc rX-/^-X^7^- • ^n7°P-tr-9-(D^lt (Superscalar Micropr 
ocessor Design) J — > ? 48~55tC iE<E £ tl X ^ 3 7}?4 £ PJ i;7j S"t?HtT"P# 
■5 o 

U^X^O'J >^%^T«fc&tC|gI8£#BB-f 3^ D F B 6 2tC« 

, FXRFRN604, FPRFRN605, £> <£ t/ F SR/CCRFRN60 
6OCCRFRN6 1 O^Jtm^o jtfffCfgfijikllPJ? L/c <fc d F X R F 

rn6 o 4 tas^^-r-^^isit-rsfci&tDftiaa^c/j^^i^^x^^ 

tSft, FPRFRN605 £ £ £1518?" £ #>0!M?¥»j£> 

'J^U^^A^Sn, C C R F RN6 1 0 tttlttrllMMftOn- 

Fl/^X^ (XICCfeitfFCGS) ^Itltt^o FXRFRN604, 
FPRFRN605, feitfC C R F R N 6 1 0«, ^tl^tlM 1 6 ic^-f <fc 3 

El 1 6 lC7Tst£ o tc, U^X^7 7^i^J;0'U^-Aa-7h (RFRN) 
6 1 2 tiaUv ; X^^#CytlSU^X^7 7-r;l/6 1 4 tftStlSo R F 

-Av y e> y • o^'-yn 1 3 fettf. $J;Ui\ SPARC-vg^^T'tt, F X R F 
RN 6 0 4 <D'J *-i7y If >ytnJIH\ 8 OOill 2 8©ftigftSM 
U Iff IS 3 2 Ovy kryy^^frT't, 3 2<97-*f^ h&fc 

immw%%m&&&zfim&<Dffm'hWL&u^x$&, 2^6 4<D#»g ( 
y^?n, 5-3CD7-+-r^ h^fcttiig^ft^- fu->"x^ Ocicc, fcco, f C 

cl, fcc2. fcj:tffcc3) (i 3 2 ©U^-A^n/c^#n- F1/->'X^(C7 7 tf ^ 

y-r^o 7-*r-t h$&m£m~?v¥yyteyK(Dmmic&'3^T^z>s 



(17 4) f$ S¥ 1 1-5005 5 1 

\N?vi/7.z\ctzm-£ftrcti\sy h^vF^ • lo^ (cwp) i^^t, 

R F R N (0SiJ'#P S^y ? 6 1 3 «\ ^ftlS^©^ B R B 5 9^7x7^1/ 
i/7,$frh$i^ (f_insts_brp) ^®§o C tUC JfcgLT, » □ 7 6 
1 3 tet^^x^- F U if<0^^C©Wf^<DR F RN©U^^77^^6 

§ o 

frflfr^.— y h (fpu 600, fxu 60i, fxagu 602, ^/c&lsu 603) ©Ulf^— 

V - X U v> X £ 1*1 ©-r - * £ /c V - 7. L X fUffl rT ffi^ if 9 £l$gij-f 5 x- 
£W$J (dv) Ify hfcWTSo DVlf y Mi, U If >y • n>>'>yy 6 1 

-5-x.e>ft3o Jeic, T-ZffuvZy Mc<fcoT^£n«J: ? fcfijffl Rrfj£&tI3• 
fnftlORFRN ("ffcto^ FXRFRN604, FPRFRN605, 
43«ktf C C R F R N 6 1 0) iCftLT, F R E E L I 

S Ta^7 h 7 0 0(i, RFRNOU^^77'f;V6 1 4 ©7 U Uv? 

©fiJfflRlftEfcl&JiU^**^ tfrZ'tfcF R E E L I S F 7 0 

0fr6©EREE_REGS fl K <£ O T IbSS'I £ ft £ o 

f^t, teas/itt 7-*x? h • y-xi/^7^^77 tryy^nfc^s u 

^-AV-ytf>^. Di/7 7 6 1 5 ti^CFREE REGS fi^tCcfcoTlSSlJ^n/cflJ 



(17 5) ¥f£¥ 1 1 -50 0 5 5 1 

y-Oi/"<y^6 1 5«fC, $tL< V>y e>^£nfcM^ftl^X*«LT 
ftiU^X^^ ^4^, * tcttlfct SDVtT >y h £tags_rM*3 £ Odv_r ft # 

^StU^-A • oS?-y^6 1 5 it. PSU 3 0 0^i7*-V7 
h (RRF) 3 0 2 lC\BI&m£tc&7-*T? h?nftl/i?X^?y tf^^Otl 

Nt%mmttz.fr%7-*7-'7 bttlfz Ui?7s2* y^LOG_OPHYS_TAGSfl^(D R 

R F 3 0 2 Kg-SC fclc <fcoTs U^-Av-y tf^y • UiSy>?6 1 5«*tt£ 

fT^o ftlfll©RFRN6 1 2 fr£©LOGJ)PHYS_TAGS{f^te, Cn^Oi^ 

R R F 3 0 2 £S eteSMffltegl 1 COR R F ^IBtl«lifi# 3 

^7LT^&l/^^C^>;7/l/#^£fiJDST5C tifi"e% ZMmtftftC PU 5 
1 T-*iettM*liSfc3 6 6«6 4 ©7 K nJfi£&§£1jtSt? £ fc«X > h 

e> tC. T-*fE«#li6{*3 6 6cO#!E1i^^«, F P ImlllH^II^^T <y 

Kgfcfc* F Xg&HIBM^&x^y 7°7-r-;l/ K5\ tfc F C Cf&IlMM 
85 v y 7°7^-;l/ KgfcttX I C C HaiB'l&gg&v -y 7°7 -r -/P F^t/uTt^ 
§o &S©H§jif*teR R F 3 0 2 £^?T-f Sfc&KtefflT'^So &3«W&R 
RFIi, 6 4 1/^X^7 2 9 t"7 h^40©^y^©^y^-'J-7^n/:RA 

ttfcltrty K;U£*l, ^>y ^>Xr -y 7°OP a 1cDM^(±5LT?7y/^y 7^fc^7> 

RRF OftlJSPD J^y ^ 3 6 5tt, DFB62 6liOGJ>PHYS_TAGS{I 

0, F X R F R N 5 0 4 FPRFRN 6 0 5fr 



(17 6) 1 1 -500 5 5 1 

ZVm'fc'bS&L&Xs'sT.Z*?^ fc«fctf C C R F R N 6 1 I C C £ 7"fc 

itfFCC^^Hntft/ut'l^^StS. flJfiHov'y * 3 6 5 «\ PS 
U 3 0 0 <D I CRU30 lfrSNI S N > £ ^fcl S U 2 0 0 £issu 

E_VALID MfeSWIXSo N I S NO#-<y*fclSSUE_VALID {f^CjC^LT, 
|IJ»Oi/*7 ^ 3 6 5 ii, LCX3_0PHYS_TAGSfi^^g^?X?.^lT^tl/c:^©^ U 7 

AiW%CPU5 1 "Pti, F C C \s*J7s* tzmfticztz 

imfe'b&&£x i c c t*®mic&mTtz>ic?€%^t>\ 

j£L Sl^SI, XICC, feiO'F C C l/i/*X^^iHt:^lT't^l/\ t£o 
T, KS'Mfc&l: fc«i¥K|/hS£e>i&Sfc«i: tf IBM U V>7 * £ ^*L0G_0PHYS_ 

TAGSfl^CDcf 

Tgtt&S^ft^ftOffiH^KttLT, SflfflP isv 7 3 6 5 M: C ft 5 <£> * ^ (fp_t 
ags gfcti fx_tags) * U 7;b##*#tt Tfgfr ^ ft W*S"T « iSltlR 

^©F P IraJI^S^^V >y 7°7 — ;b F S /cfi F X fmS^S^^V >y 77 -Y — ;b 
K£*£&t? 0 PWc, FCCJftfiX I C C OUSfc JjtflBf&SU^X* * ^ 
fcSttES^ft^ft^tfM^lCtt L"T\ fWn^y 7 3 6 5 « F C Cs&IIIBMg 

^^^t/c«x i c cmM\ummwi$?'*s yv 7 )\s%s%*tttfTWi : rznrc 

ot> F C C U^X^ t©p|^$fcttH^/h»^i:X I CC 

b$/7 7 t(Dffij5%<&^tir%iM£s C©^^©L0G_OPHYS_TAGSM^k:-§'$ftrc 

I^SfecfcU'lBtlSb^X^^^liPDfSli^^tc^tiA^ft^o Lfr Lfctf S>. 
R R F 3 0 2ti@£/h&j£u XICC, fcJ;(fFCCL/^7^^^ 

ftoT, RRF 3 0 2 «, &g£l§£, WBU©taa^Sg&v y tfy^fcfcl: 
^t^^D^T C £tfi&g££5i§£. R R F £>*T"SN=»x"£^ y 7 7 



(17 7) 138*? 1 1 -5 00 5 5 1 

0 19tt, ilV-X L 4 1 fcctU-L 4 2 , & J: Mft l^X £ L 4 

5^ iiav-XU^X^ L 4 1 *5cfct5L 4 2(iU^-A-7>y \>y V • u*Jv>? 
6 1 5 K ckoTtlSU^X^ P 5 OfccfctfP 5 2 levy tfy^SiaSo Ira 
SJfcSfcU^X* L4 7li, FREELIS h 7 0 0^Lft7'J-4 

»11/->*Z?P 9 9 CSV'ylfl/^n, Jftl^ftU^^ L 4 7 fflOHfeJiUv' 

7.**y*5&x$\$M'*"jy>v J f-zin.rz (IB) ftiu^^ p 7 8 tfinJli&^icfij 

DST^tl/i^'JTM^ (sn=13) «ffl^TV7 tfvy-TSfci&R R Ftc^* 

e>n§ 0 c<D0flfr£>Ee>fr&J:5fc:, #r r&gj (i) 7U- 

l> X h 7 0 CK (2) FXRFRN604, FPRFRN605, IfcttCCR 
FRN6 1 OtDU^-Av-ykfy^'- o ^ -y ^ % (3) RRF 3 0 2O1OKJ 

rc i -oizitKmtiZo 

H8^^e>tC#BS-r§i:, 5gfTg0g©F£fC. FPU60CK FXU60K F 
XAGU602, fccfctf L S U 6 0 3 ©'J+f^-^a >Xf-> 3>tiSRB5 

^ft^YKD FPU600, FXU60K FXAGU602, fc^tfL S U 6 

I S B 6 2^e>gtt©ofe^U7;U#^^«fcttaKPTN fi^^ffi^fSo 



(17 8) 1 1-5005 5 1 

fcHfTf Sfc&K. FPU 6 0 0O l JtX-i/ 3 yXr-'>3>(i, fgfTlM© 

FSR607OFPRFRN605 fccfctf C C R F R N 6 1 0^6, 
^Hi^-r-^, -r-£W$jH> F, feJ;tfF P M l^'X £ £ x'fc £ C CM 
U^X^^^* (fp_data_r, fp_dv_r, fp_tags_r, cc_data_r, ccjdvr, cc_tags_ 
r) %%l}m% £ fc-#T*#5 0 Iqlfllt, FXU601I4, @£/J^,6£^£yifc¥ 
±©f&<fr, 7n^Af|iiJtp^ N fcitfU- F/^ Mft^fcHfrTSfci&fc:, 
5HfSPg©ia£. FXRFRN 6 0 4l3j;D*CCRFRN6 1 0^5, ISB2 
D F B^XC^f-rSSiJfflllx^X^ • 77^/1/80 OA^Of-^, figfflRTBif*- 

^tW5iii:tf-pf§„ f/x b r Otitis &zfm%.'^&&tmn/&m 

(9il^ffl©7 FbXfg^Kjft^HtT-f 3/ci6^ FXAGU 6 0 2ti, FX 
R F R N 6 0 4 *J:DVSfcfi CCRFRN6 1 0 h -r- £ % h XSXC F XM 
l/^'X^^^feiO'C CilU-^X^^^ (fx_data_r, fx_dv_r, fx_tags_r, c 
c_data_r, cc_dv_r, cctags_r) £ § 5? § c £ # 7? £ § e L L & # 5 , M K: 

■7>T htfiH*£HfT3"3fc FXAGU 6 0 2liFXU60 1 fcMtcM-r. 
Silhtftt, C FXAGU 6 0 2«FXRFRN 6 0 4J5j;tfCCRF 

RN6 1 O^e.JSS&^ffl^^S-r-^fe^tf^aix^X^^yfc^tt^SC t 
#T'£5 0 2 5t:, n- F/X h- Tfft^fcHfTfS fc&fc:, LSU 6 0 3fi^ff 
FPRFRN605 <£ 1>V £ f i F X R F R N 6 0 4i5d:{5F S R 
/CCRFRN606<DFSR U">*X^<Drt§^P>, Rj^ft-r — ^ & 5 tftc 
F P % II U v 1 ' X £ £ ^ & J; If F X 1* 3 Ix ^ X £ £ >f (fx_data_r, fx_dv_r, fx_t 
ags_r, fp_dv_r, fp_tags_r) ^r^ttlx 

fit, »J 1f^— 3 yXf- 3 XDI> F V #ENTRIES_AVAIL fI#K«fco 



(17 9) ft S¥ 1 1-500551 

tb £> % ft ? ft y - x u £ £ y £ o ^ r a , uf^-i/3>xf-^3 

* £ £ tf ti , * <0 r - * « en^g K ^ffl rT T h K> £ fc U If ^- a > X x- 
->3 h U &cf21*£ft3 0T\ r-**ra&ey hfe-fey h£ft3 0 

C. #^<DHff£:£E7 

Sfi0 6^W§ o SItTSieOKtC, PCD^^10 6«7iyfU^ 
£ 1 1 0*^7i7f^ (f_insts_brp) £r^tf$D, fn*f3-Kt5, 
P Cn->*-y^ 1 0 6tt I S U 2 0 0fr6issuE_VALiD ffi#fc§ttIfc?K HPSHCfg 

-y ^tt^P^AMtlfc^SiJU ^<D^$Hcfi-3VT F P C, A PC, fecfctf 
NAPC£Ot^ItIt§o *<0ffi©1-^T0f3M*lC"3^TM\ PCPv^y^M 
ft cD 7->y^ £;Wc*t"t3 F P cfJtcS^'i^T^o N">y+>-^ F p c 

{fit, ISSUE_VALID ffi#*^-T J; 9 K^ftO^^lM ^©HlC ^ < O0ffr<fr 

A^SfH-TSo Clfte.0^r^tco^Tt[5l^lc, P C p i?y ^it^(0^i/y^ 
-(ZlKDA P Cffit^VT A P Cffi43«fctf N A P Cffi^ft^U £/c3H£<D^ 

^;i/rttcissuED_vALiDfi^A^1'^< o©^*^lT*n*fr%H-3l"r 

SPARC- V9 BPcc, Bice, BPr, FBfcc 43 £ tf FBPfcc tffr tj£> <fc 9 ^ > 

£> «k 9 tc^SiJ-rs^SfcttlXeft^J: 3K^S!J1-S*^ft^'r5/'ci6»c, Cft^ 



(18 0) ft S¥ 1 1-500551 

>t^^;l/ffl©lrL^FPCi, APCI, feiO'N A P C«ft^-f5o 
£SK5£^lf'&«, FPCfls APCf, fe^O'NAPCiit -fuVvhVWL 

LfrU fSff^ttfctf^^'J'fc:, SPARC - V9 JMPL[rd=0]lfr*n<D J: -5 ft U 

^^y^^-wy^oj;^'; yt^fthzm^, p c P^'-y ^ i 06tt'j 

^flUX* y ^10 5 e^ifflSftfc JMP L$-¥v hPC (p_jmpl_pc) fil£ 
Xv7*7T%fclsblC P 0 Pff^^tb^-T^o PCuiSy? 1 0 6(iC©^-y 
yhP CfiI%f$fflLT, frLt^F PCI, A P CM, fcitf N A P CfflJBfiR-f £ 

0 ^^;l/-f">^6II'jf 1-§/c46(CJMPL[rd=0]^^^^ffl-ri.^\ PCD->*-^ 

1 0 6 M\ SPARC-V9 JMPL[rd=15]^^© c fc 9 ft C A L L tfr^l" ft fc> % 3 — ^ £ ^ 

y©>>> yyfccttf'j y^^ti^i ztifctmmLrct sai^ft, pus 

Hfi^tB^LTU 1 0 5Kp_jmpl_pc M£i£5 0 U*- 

>^$ijx£<y^i o 5 tiMe>ft;fc£<Dp_jMPL_pc 8 tt y? v ^ y h 

tli^^MOA P CfiiTSSo c a l L^ft^t"ftfr■Sd^^^[rd^l5]^ft<fr 

Jb^fSfT fti^ttti^-pt, p_jmpl_pc mm* v 

* £->i^JjX£ y >? 1 0 5 (C^e>ft5<DT\ PCo i>y^\ 06 tt RETURN 

ffc^tf^ffSttS p_jmpl_pc fl^^U £->WJX£"y^ 10 5* 

7°* 7 £ ft* C i: fcSSKL&ttftfcf £5fc^ 0 

^T£tifc#TT-fc:te:, sparc-v9 bpa, ba, fba feefctf fbpa ^r^-cDJ; 

ttcneotft^fr^BSifflfcabttiu Jru^FPci, apci, ^a^nap 
c ffi^tm-r 5 «) tffiffl -r a 0 

PCP^'^ 1 0 6te, &ft#lfcfft^ ^^F^tt^, &cfcO\JMPL[rd=0]lfr^ 
E^LT, D F B 6 2 *e©M^x-^^t#'O i ^M^ft^cDT\ £ ftl¥<7) £ 7° 

fc =»#iK#IIj5& 2 ft § S fc HSfe * ft ft ^ c t tfi^ffl $ ft , £ ft « £ ft * 

hFP Cfil^JMPL[rd=0]^^fi:O^Tlt^^ftS©T\ i^T7x7f? 



(18 1) 1 1-500551 

C A L L^^fccfcD'R E T U R N^^ s & t> tftCjMPL[rd=o]^JW^O J MP L 
0 6ti. F P Cflf^fh^LllfTiftPgOKK^Ofli^D F B 2 B R B^XK^-eS 

ftft{cDFB6 2^o 0 0 8^#Bg-r5t^ f p c imm^h^f- $ T'h 

SOT*, FXU6 0 lttFPCMfi-It^o f IT, St78®£>lig£, PCo 
S^y^ l o 6l3.£<D{\i%m<)&fr, iL^FPCtt, APCfi, feWNA P C 

&T'<J: DMKH#03-f S£ 9 HffJIlftt^ 0^0^^*%PARC-V9 DONE 

« retry -5 & h -5 -y > F U > 

c) ffis^tt p c (tnpc) m7 ^■rmmu^T.^y 7-f Ji8 

0 OA^#tL/cRD_TPC_TNPC f§^fr£>^«3 0 0 1 7*&m?Z£. fflWlsi? 
X^77^;b8 0 0Oh77yx^7^8 1 5 te, I SU200 AIretry fft<frg; 

fcltlXXIEfoif&RftZtircC t^^1-RETRY_D0NE_IS ft^f £ ft fl ? 5 £ £ , C tl 

3F<DM*t£ffi#t-rSo P Co->'^ l 0 6ii^t h7'y^^7^8 l 4fr£g 
tt^fcxpc ffi$fc«TOPdI£{£flJLT, ffL^FPCffl, APCf®, fcitfN 
A P Cfl^ff^f 3o 

mvmn jn/c^to^Ti^ pco->*^ i o 6&^T^<DmcBu$cD 

fcfJE-rsUlf^-S'a yXr-i'a ycoxy h U IcgEg^ti FPU 
600, FXU60K FXAGU602, fc«fctfLSU603 £fSfTT'£5„ 



(18 2) 1 1-5005 5 1 

, FXRFRN604. FPRFRN 6 0 5, fcitf 

CCRFRN6 1 O^eisl^nfc, S1M$ pJSI&x- £ , x-£*f5cfrt?y 

fcitflll/^X^i'* (FX_DATA_F, FX_DV_F, FX_TAGS_F, fp_data_f, fp 
_DV_F, FP_TAGS_F, CC_DATA_F, CC_DV_F, CC_TAGS_F) %%;lf¥fc 9 ^ — $ ~t Z> o 

§ t e 51 * n tc % m u ^ x * * 7 # y +f ^ - a y x f- - a > © x > h y k f a it 
? ft m m v v x # * y * c % ^ -r § *§ □ \ z . # ^ © u ^ x * m \c m m 2 ft & $5 at 

0 Hff a - -y h 6 0 0 - 6 0 3 tfUfr'f Sffr^O* ^K^^fli> y+F^-i/ 

a yxx-^a xDiettxy h y ten LttStii ira§ 0 

, HfT^ftfe^tt^T-TSo ^7-r5Ktc, HtT^--y h 6 0 0-6 0 3fiER 
R_STAT<i#©x5-fe«J:D*^7^IHfSlt» P S U 3 0 O££3 0 

£6tC N 0 7^#HS-T5fc, I SU 2 0 0«7x7fl/-^X^l 0 0fr£>§tt 

x^so i~8 i 4 ©y- K/^-r h^^T^^^if a^^ts. SiJSHU^ 

X£801~814fiCPU51 Ot^ilOtfcT'ifflfn, SPARC-V9© 

SPARC-V9 RDPR tfr^fc' J: U'RDASR «fc ? & 8?T £ ft $'J W U V 7 * * U - 

K^tCO^Tti. 80 1-8 1401 o£^giJLT§!#&i:ft5C £ 



(18 3) 1 1-500551 

KftoT^S C fcfc^f RD/WR_onRL ft^£ I SU 2 0 0 fiffi^-ri)o ZOJfc^ 
£LT, P\'ffll>is7>$ - 77-OU8 0 0 <D$mu i/y 5 8 1 6 M\ rd/wr_cntrl 

fcSiJffl U'^X $<D\*i& (rd_cntrl_reg) * 7 * Vf-tfJ y h n - -y h 3 0 4 tc fctj 

C P U 5 1 IZmUUis^Z 8 0 1-81 4 © U - K^KW 
LTfi 7 hfeitfttJSf yf#^> h£ft£OT\ I S U 2 0 

0 It D0_WATCHPT{1 ck tflX)_CHKPTft ^ ^ ^§ ^ 1" § o DO_CHKPTfI^(i, f" X >y ^ 

fcfNg Li:Cfi7^t°^>h klft-f § f- x >y ? *V > h f&#£#Cf* 

tf$5Lt^LTt^„ DO_WATCHPT{i^«, DO_CHKPT{i ^ # $ & L x >y 

^tf-f > hS^CJS^t'yW^ha-y h 3 0 4 (a^rM^ti^^t 
t'SSCt^LTl/^o ')^7fW>ha-7h 3 0 4tt ^-ft^fttf 1 6 
Ofi-y^^yhtfO 1 6 ©7 KUXnJ^^IBIi^T^Wf 

^-7h 3 0 4 It, JX>j3mPTiE^(D*V&m-$ tifcl- v ? y h##K*fiS 
1" § IStiJ^ © ^M^^ 6 ft § Mffl U 2/* * © fig £ IS tit" 5 o 

u- KSijftiu^x^^tt, £ ^tcmn^mf^tctbic, Fxu6oo©uf 

T\ F X U 6 0 1 KSiJfBU^^^^^^fS £ ^ ft iftfr <D x 

7^^>h#^^7f^VH-7 h 3 0 4 tCffi^-rSc *©fS£T', 

yha-<yh(iFXU600 cfc OffHc^SXfcftfcSliiJISU^;**© 
T-jtZtUtltZo FXU 6 0 0S^!lCfn*S«U, $fcH£/h»j£U^** 
KSEft?"5fc#tettlS3-54&g*BflcU^** FXRFRN604 £4*5 

.Hot, CPU 5 lttSiJSU U^X^OK*ii**tT 3 fefetlRlW* ftSi^Sii 

©J 19 U V-'X £ ( SPARC- V9 WRPR & «fc tfWRASR© id*) fcfcii* 
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i&f££?T"3 fciMcfi, FXU60 1 &U+f^— > 3 >Xx—>a y&C^<Difr^ffl 
tCfBtl^tirc^x-^^^fif LT-r-^J&D F B 2 B R B ^ZlC&tltZo 0 

i 7 ic^r <fc?^ ^©x-^te^cfrjfllUv'x* • 77^;i/8 o (Hug 5*15 

C0#&#^A<fTfott£fr£*?'RD/WR CNTRL if *514l/Tt^OT*, RD/W 

r/updatep z/ y & 8 i etex-^Micftj^u^x^Ki^t&tyc t^-ets 

o 

fij^L/cJ:?^ &mW%C PU 5 1 ttH^hSt^fflKl/^^lJ^yH')* 
7;WcMfC§B«£tlT</^o lot, I S U 2 0 0 (iWl/^^-f y F-7 

osijw^A^fT^nfe^j&^s-rSo ^©ct^^tf^^^, i su2oo(i-> 

7^ > K£»ft*MJ-f Swin_ojirl iff %%£t%o ctimommZs M17 

jc^-r^atc, %\\mi<*J*$ • 7 7^r;u8 o o fczg^nso fojsstLT^RD 

/WR/UPDATEO 1 6 ti^C WIN_CNTRL{!t f tf^1"U> f X^ 7 f > K 7 <£> 

d. ^HfTSBtcfetts p s ucoma 

X>£fcTf titbit D F B 6 2 fiOilS&HtTa - >y h (CxV X^y ^£ftS 
I C R U 3 0 l «ffM*tfSr7'f Stf)*!^ ftlftlO^O^'J 7/P#f KIO 
^Tx^-fe^tf^lgMtf D F B 6 2 tecfcO'P SU 3 0 0 OlSO^fT t-^Ik 

as>sx£fefcoTPj#"ts<: ££*-*-r3o utTis^fctf^ p s u 

fT <d m n # f * *p $ « w & n tf *<k r> x *f> 
mzftrcm^, c<Difr^&im&it'$ft%^fr%tctec ? u 5 1 

ftftuz^m-zntcms, 1 c r u 3 0 1 tt'>u7;i/##tMii-rs A-»j 

I 
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mw^cpu5 n:fe^r«, d f b 6 2imm'bm&m&3-=- y h (fp 

U) 6 0 0, ®7£'h®L&mm3L-v h (FXU) 6 0 1, BJ£/h&j£/7 K 
fg£Ma--yh (FXAGU) 602, *itfo-F/^ h7»ffia-y h ( 
LSU) 603, 45tflCFPRFRN 6 0 5, FXRFRN604, CCRF 
RN 6 0 6, feitf F S R 6 0 7 *^€f 0 HSIWfc C P U ftxfn©DF 

T) $ij[$g£ft£ 0 C P U<D&£«$JT-&, F P U 6 0 0 It 2 ~D<Dfai}%mV$lC 

f^l^Iitt^^o 0 8 14 D F B 6 2 ©^0^48^-7 h D F B 6 2 & 
«fc tf I S B 6 1 H*aiflfS±«:€^©«!t^Wrn<y ?m*7xt 0 

f-f^^yfjnm^D F B 6 2<E>*"T?^tT£5r7'f ft^MgiJx-? 
-*5J:tffl&©#!li1t$B (err_stat) «\ r-*IEi£^X±0 I C R U 3 0 1 
(feiWa-yh) ££t? P S U 3 0 0 fc|W]$gJiff ^fiSo r-^fctfftlM: 

|W]$RjI{it^<7»y 7;l/#^«, @1 2©7 Fl/Xf3- K • Di^y ^334 
fCd:oTA-Uy^3 1 2 (UVf7 Sfci&lcfigfflSftSo A-'Jy^l 

10A-U >^7^ h 3 4 1 , 3 4 2 (*5<£tfC S N/R R P Mlo v>'-y * 

3 2 3fflOU- K#- h 3 4 3) cO^fi. 7 P -tz >y +>-© tT- *$&fir?ff«IIfc:-» 
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U yft VTUz/y ^ 3 3 3 It C <Dftfe<Dfitit<Di/ V 7 fr&mcftM? § A - tf 

h roj c (D^tem&m'&itiEntct 3% 7i htiz>o l^l 

csNfectD'RR p^sajt-rsc t%nmctz>o 

Y7V?<DZ47*mW\'t%7-'( tyY*?";? (TT) 7-f-;l/K»h7yy 
X^«y^i!P^y^7?nf3-K?nT, C©h7y7**^fTh777 (et 
rap) T?fe5^lf5]!P^f5o 

Hff h77 Tdonej ^Ifctt Tretoyj ^i£Wu~$"&z.h\z&-oX 

etrap_clear f§##Si*U A - H" 7 'J 7t§ 0 iiOo^y ^'M-'J^ 

fSM* 8 S<i:?fc PSU 3 0 0 ft®m®M<D-f7 4 * U ZfcfetZ 

tfxf- h^ryy p l s M3 o 7{cMj1lt£ e»»ciliwr«o ) &§!W&7 0 P-fe 

-rSfcA6, X^-'lf fSOSiJ*Ofa^7 K • o->'7 ^a- >y h 3 3 4 

v"J 7;I/S^^f : 'n- KfS ct^T^O, C(Dfc*b7 F'l/Xfn - K • 
o^-y *©f*>T*-Jf £>JI3££1S< c , t£ >y V 7 (x-5- 
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cnz-emwLrcm&tfimt. mmmzmmmictsifz a-v y?3 1 zt 
ig^-rsii)ifcj;t;^ffi^^^LT^§o c p uou y-^^@«-r§«ig^^ 

S^tfT^Tfe, CPU5 KCioT^tClJ^Tenfc, tfiJxJf^y 7;l/ 
S^f&cfctfM-rs A-tf>y h^trU y-7«, 09*i*rM*#7t7L#?£1tffc£ 

ifc^<Dttm(D^lt\cfccxZ(D#^yz%:®mz : &z>£ tic ioT, 

3>7 hi"J7/I/#Wy^ (C S N) 3 1 6 f±. HfrOn^-y h?n/£^ 

9, n ^ y ht%^>'J 7 ;!/#■!§• ( C S N) jJW 3 1 6 J: 9M<D 

C S N# 7 tnl/Zt KiitrSJi, "7'>>©«^:^3 5 -y h3§Jt£15;£ 

t§„ ^7LTfc9frO#^14{t£ftfct^i, A-U y^cfcttSCft^Offr 

I S N 3 1 4 iZ-D^rm^LtzX 5 fc, C S N 3 1 6 fftSMT't ZmMXi? 
isaymts V7hfi7, a-F^i7, 3; fcMOfjiWc <fc o T^-T 
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« i s n ten l < & % c ^ t, & § #\ a - u > t> vit i s N 

I S NJ; < , UK, <^§C t^T't«. ) C P U 

tffljiwffcsftsfct, csn«o (Hfn) M#Ht£ft, 

*5cfcO\ WmWtZ&olCs ?Jife(DC S Nfljii;l/-;l/t^oTtuji-r§o 
7t7-47\£v Hi 7 * r 7*fHM* U > WT^U7?tl50T, C S N« 

CSN(D^>^(i, 1-T*£fStT*^7LfctfM*J:9iIftS«:fc#fc3 

(f #rSttfb^n§) 0 c s n/r r pfriiP^y i>^- v h 3 2 3 it 
, c s Ntw y^fccfci/R r pjj?-r^^<DiH^'>3 >^fi)ji^^§ c ticmn* 

I?. # v->;/1M C S N/R R PD->'7 h 3 2 3 fi I S N £ 

lf7h= roj ) £jg;LTC S N£fy fc-TSo «gS£ h^'y7°tf£t; 

fc *f££|&I^T, C S NtiA-U >?*3 1 2<DA-t£-y hSftfc&ftS 
fcti* U 7£ftfc&#:feJ;tf£?T<!rft;fc (0J*tf, 77h7x7, 
7, te^tf/SfcfiM- K7x7) m^.(D;l-jHcm^<m^<D^mMt^o C 
S N/R R PD->*^i-^ HiC S NfflOil^J&^'J 7;1/#*§<D7 FUX£$ 
£-f5fci&K:, A- U >yg{*0^i^Po1</^t)^T, I S N£aSL«ttS& 

gtf&s/ew-c&So £«t h7^7°^t# 5nt?s<aii*nfei^ pls 

M 3 0 7 &DEFERREDTOAP ff^3\ CSN^l O0» U 7 <D O ^ - 3 > 

fcttffiiiiStfS C S N/R R PtJiiP^'y ^SiJiH • an y h 3 2 3 ICMO, C<D 

rc&c s N^fi^R r p mm<D&m t% zft^zm^rffim-ez z> & ? % 
0 *&m<D&zmmm?i&s c sNOMiittm^oa^^^ns-v fm (v^> 

y+J-^A^ftD 8^) 

F 7 x 7 %«iJffi-T § #H IC X MIR £ ft 5 o 
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mmtLT, c s Nit i s n tmL< %z%T*tinm-e%%o isn=csn© 

§o HIS, n v^y ^^iifbTtt/c^g^A- K*x7£'>&< T'fSOT, 

ftC P Ut(i, C S NtDmMMltV'ffJl^rz*) 8 00->'J 7;b#^tii^J|5g$n 
Tt^o C S N<DjiujiM£:3£K-f 3;b-/Wi N JWT£><fc 5 5„ (1) 

C S NCDffimt I SNif73b5 (ffiiffifc^tf) c (2) C S NcDfuM 1 
W^/I/Sft0 8^O'>U7;I/#fWra5„ (3) Miitet/cn^y h 

T-t^^7^x-Y y^^tcis^-r§ a -y >y©s«io r i j jms (M 

£l&<) o Zt>lcM&tc\^5£* C S N it—ISLtC^<Dm%KM^XMmt 3 ( 

TI50^J^tC(l-r§^IE^#KS(DC fc) 0 CSN=min(CSN+4, ISN, slot 

_Ak A(CSN+1), ... A(slot_A)a^"-^T l~0j "C&tK A(slot_A+l) =1 

T?fe§o C^iS"? TminJ l£§lk'^M$$L~C:'& t> , r s lot_Aj ttA-'J>^3 1 2© 
A-tf-y h — i/3 y <D £ fV & *) ^ £fcA(slot_A)t±€-<Z) A -If -y hn^ 

-> 3 y©i:7KD«l ($U&\ r i j sfett roj ) t*&5„ filth7 7 

0>Jft fi , D F B 6 2 ^ 5 ©^ffiff^ (err_stat) ^frf § C «t £ £ o T^B'J;* 

i /cttBuii-r^, -r^t»^csN = csn + c s Nfi^j^^j^atfto/'c 

f*iH*£iioTMii't5o PSU 3 0 0«*M©»t*^b-y3 
tf-r-^U-^tf^y htC^tcHg^^^oTfeD, A - If >y htfll^ftfc h 

C S NCQtuji^: rmaximum(8, ISN, the next A-bit = 1)J £ ffrj PS "3" £ C £lC 
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&%mmv%% 0 0fl*t£* A - U >?*3 1 2 It 8 0<D8 l£y h U^X^ £ LTH 
31 5o iinU 8OC0 8£v h lsi/Z5i<D A - U >^©'J - K#- h 3 4 3 £ 
feTT, C S N<Dfflm<Dlsi/Z$tfWifr&%ft, cn^0&#&£ttfc U^X* 
©rtgM: 2 0<DgiJfi<D8 tTy h^XfCigfcnSo iltli^U^I-O 1 6lf7 

i^c s u*mmt<it%rcib<D8 \£v vm^^y wzBj&tz (c s noh* 

cDMJi*(i8) o r«HU£> 1 fcjlOttSj lsl!&«, c s n #ffiji-t3*£jio«- 

I C R U 3 0 1 {4Jft3 5y h'>U7M^ (C S N) fi^fe & XSWii 
f (I SN) *fx>^^>H-'y h 3 0 3 fC^SC fclcfcoT* Sift CD 3 
5 y hi"J7;l/if (C S N) 3 16Ofi«y^^>M-yh 3 0 3 

T?ttfc< Rf£<DA- U >^i(DDy-> 3 yicttfflirZ C S NiiRJfc® 

a — y yyioa^-v' a yictk$ii~z> 0 f 17^1 

-T^MCO^T^ COW«B»©#mT*«J;»3i¥)lfflJc:SiWLTt^5o CPU5 1<D 

* A - 'J y?<D\£v hn^r-j/a > £—%t1r%tiift<Di/V 7;l%%*JLy3- F 

t5 6 If y FO^^^fS^o 

F. ^^7^ > h U v-x<dm 

m£#^y$ (R R P) 3 17S, HO l J^7Lfc^lLiL > C S N 
SrilEfr-fSo r^^7Lf:^J i: H\ HW^ETU CPU5 nUot^ 
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ftzmicumo^Ticmmpsmtztifcift^, ^©<>ij7/i/Sf (sn) , f 
^-rs 0 c p ummitznz t, rrp«o (-tfn) icmmitzn, titfHow. 

> h V t v y h (DPI K> ^TfeJ; tffij 0 a T#l$teo^TM\ JKTE 

Wn'yhjns^ uy-xss^y^ (RRP) 3 1 
7«, ^^u^^rr-rsfcfetcc s N3 i 6 0^5 t^jg-r 7-»<d 

yyrJ 5 A/ZtK., A — U y>?<Dk-\Zv h(DWmt C S N^fi^ft^SOR 
R POtuii^-^i:^S^^T, R R P 3 1 7 1435-; h SnfclnM*£i@itTffi 

IE ?S t£ ft tfU^^tJ^^tiS^S^^^c fc*n4o t o-rs* 

RRP«CSN*iaT't4l\ #t£ttfl:£n testis 

-<7*y Mc#LT-|-#T*li£^o nry F?nf;W*tf 'J ^^7T*t§ 0 
R R P 3 1 7liU^X^OU y-*£^£T#3#©*M*£*gL^LT^So A 
- U >^3 1 2 , C S N 3 1 6, fccfctf C S N/R R PffijiPS^y ? 3 2 8 <D* 

R R P 3 1 7 ^Ml-T^o 
I S NfccktfC S N<D*f£0J: 3 RRPffZtl^tlWi/yVJZfl'Zt 

^W&£>lf#&#mi, RRP (DwiMMlt^ R R P<04W y$*&Wl-£&Ztz& 
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fit^-foc p ucDrnmrnvit, r r pcowi&t cnt u v-xom&s 

^f&f5j££fc:^L^fca&. C P U 5 1 <D&m*$mtZ t> ©T'li&^o RRP^ 

3t R R P \tyK<Dm%s ffcto^ rRRP+min(RRP+4, csn)J tcS-cJt^TMJi 
t§o HIiJWlc, c<D^ffiT?'J V-XOIsI^^^JRg-rs C tit, *SW4feOT' 
RRPiiCS N^^tujiT't§o ^- F7x7!£It£> hi/- Ft70/i 
ft^WftC P U 5-l£MIE#H-e5ttfc 0 c s N^m^o^a^tJMJi 
2-fe>:SMg&;\- F>)i7S, R R P£[5]i;ifrfrifc/cU-ji&3lc£>g&M- F 
^i7J; 9 fc 5 „ tot, F-)i7«l(DL/^H < iT 

5fc«>£. ttt^cM&I^iP^(i^H ftl^«fc 3 £ LT. RRP^C 

S N «k t> feii< Mii^^^o 

1 . ^03?>y F t^O'J ^-YJ^ > FB^CDR R F t — AV'y7*0)H#r 

MfttSil fcKft f<91/^^tt7 U-D X haz-; h 7 0 0 fa0)7 V~V 
X hteMtC fc^T'fS. = F£;ft3£:, C <Z>fSM*fi I C R U 3 0 1 

# & £ L fc CXWMIT_VALIDff ^ftC <fc o T 1$ S'J £ tl 3 o C ©CX5MMIT_VALIDfft ^ tC fS g 

LTs R R F 3 0 2 OlBiS^--*y F 3 6 6<D3 = >y F •$tltcfa<$t—%l?&^> 
F MfflOfca&SiJSHPv^* 3 6 5 IC <£ o TmWLtftZo 

2. ^O'J^^Z^yhBfiORRFCi^D 

^wj^-C7t§fct ( i c r u 3 o i <Dmm*m&<vz t) &&x$-*yy 
(D/*v?7v7i% o^v ? v wmm^^mvc t) rrf^m^^b 

^ 3 6 5 teietl^--^ F 3 6 6£$iJ®]LT, 7 'J - V A F a - y F 7 0 0 fr 
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you x hc^tAns, 

m? is J tfrOmtEtDft&Zfe&tZo I SN^CS NMf > 

fr-oTttmtZm&CDfr, CPU 5 Hi, fiD^n = 7hTtl/c7 l J-i5: 

met «3^6S=fe^^^«^^t§ 0 i sNtixy h'j^iija-rsfct, 
fc^tcA-ifyh (a=i) h-r§ a-u y^o^o^^ij-r^o CSN 

H\ 3;7 M-5fc*tc^7Lfe^ (a=o) fcST I SNCKo NMCSN 

^7ifc c^JSttft^nfc) ^t'j^ (m=o) *a-r i sn{cm< 0 rr 

P^A-U>^3 1 2 ©Ml DOC S N(Dm^m\ 3=7 h^ftfc^O'jy- 

(m=o) %fig-r i s mcm< frmmznz c ticr^^ 0 

C S NtiA-tfy hA'ty h SnTt^SfiMWijiS (NMC S Nte, 

/Ki, WTOI0T*S, (1) C S Nl* I S NfciioTtaSiT'tfc 

^ (isn ^csn) o (2) C S N(i:NMC S N^iioTHUji^t^^ (nmcsn >c 
sn) o (3) C S Nit P B S N£]I-3TfujiT-£&^ (pbsn^csn) „ (4) N 
MCSNiil S N'xfuiiT't&t^ (isn ^nmcsn) 

o (5) P B S Nit I S N^ttiMVZft^ (isn ^pbsn) „ (6) RRPIiCS 
N^jioTi5it-etft^ (csn ^rrp) o (7) N I SNfcfc^CiSN+i T'$5 ( 
llDliit^aDyy^ItS?) o (8) I S NfiR R P SfcfckC S NlCiltMrf 

MlcnftT'^ZitiKDfr-Jl/tLT, (9) C S NfcitfNMC S Nit 1 ^7 * 
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■9--f^;U-e«^8H"fii^tSo (10) RRPliYi^yiDi^D-^t^^^T' 

i s N^y^, c s N-t^y^, *5«fctf r R p^y^tiLt, &<D<k3 
i;:8?&t?#So -r&t>-%. if csNti s Nt©r a ^i/'j 7/i/#^£&o 

35<y h?n/-;'J^^7Lt4l^^i:ffl^t§tOT, RR P £<k 5 'J *Y 7 
^ I S N^iKJja-rcfctt-e^^V^o 3f4lC, CSN=I sn = rr 

poi^t r^y^j fi^^?ij^-r§oT\ -^^yT-^iT^n/i-r^T© (i s 

N) ^Ii3$>; h^tl (CSN) U*^7£ft3 (RRP) „ &5£, I SN 
{*«E^WtCP3^0A-U >^lc*5^TR R P£j@*3C gfcR R P 

1 1 s Nt<DNi<oi/v 7 fi^m^^o^iizmmvt £ 0 I SN = RRP-1 

, f LTR R PtfffiiiLT 

, ?yy(±xK;i/ (^tti) L£tfni££££^ 0 ^b™, cpu5 iaxh-;b 

3 0©^>r>^F^©fflJ»f«&li^a % R R P<OC S N<0 I S NVhO 
2 0lifft4*©8fT\ #?S14fk, 357b, fc.fctfU *^7;*yh££t?iB«fc« 

in. il^iKfyy^ (ft^W) (n-K/xhT) ^oxy^ 
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©Sjllft&JllMff&L (out-of-order) <D ~7u -fc ^ T*«^ < 05|HJj££ jf&f § „ £ 
rp-F-XF7j 7-^x^-v £ LT^H-^tiTtfcC t£EfiT 

«£?£H/\ i: -5 <DJi-£*itf U^-ryS'-f ©gi^*^ U #R8 ;£ y ^^o- 
F-XF7#M) ^ c P U 5 1 (DftffiUi/X5i*0M?% Is J ry is 4 

mmnztcitwrnmn (*nn, mw, mw. mmtm. wfi)7/'j 

ftfcflkfTL^C P U 5 Hi, CCO^^-fO^^y F fr5>fg£ Lfctg*t § 1/ 

ncmitzyn-ty-vtt, mm%ViM*fcLo < -f § ^%(i^o- f/x f 

o PSU 3 0 0CICRU301 PKDffi'&tJj&te. tl«St§f:fe(i:llf' 
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I5tmt2>t)\ DFB62®, HlCO-'hV7 h7=L- v h (LSU) 6 0 3ft<D 

1 £Pi;«£fc£#!ft14£#-pT^Stf, MU yyttM\£v hit A U >ytfgglf 

m^^nm^mm ctr^ h# " 1 " t-t>y h^n§) (tf >y h*< 

BIOH^^-T J; 9 £lSU200tflfiM*£&?Tt* itfiii £>ISSUE_NOP Stfis 

SUE_VALID * t U #03^^ t IM ^ U £ £ gglj-f § ^fl^fg^ 

*&t£it%o o-Kifr<fr, Xh7^ ^ : ?^^JlJ^SU'ftil(7)^ ; & i ;#Ra^^^ 

fy^^^St «k 5 £issue_mem *!£4?t5i:fcfcT'f5o 

cpusi a©H*6i0ll"Pti, issue_mem (4 if >y h-TOTtf— -> a > ( " 1 " ) 
# i #g©#^^U t£^-f 4 tf -y h >l Miffr 

^ftTy-f y ^Wrtviffeiz-w^?) i micfifco fcfton^, issue_mem 

(i, ^120 t^f* 9 CM V y^'324 tc tf>y h£-t?-y htSfctblCMV yf*. >y 
h uz/y ^7335tCctoTffll/^n§c Al>y^3i2 rtttiZFl/Xf^-Foy 

>y^7338, 336*>Wt 6 ntt>5, ISSUE_MEM ^^tT^n/c^^^IBlt®J^Cilf^ 
1"3frgfr£^ 0 ISU200^e>€)ISSUE_MEM tf y h i T'T 1 ^ — h^tlTlBjU^ 

^XD7 McM^Sissuevalid tfTtf- h £ ft 3 £ , ^'J^'Jy^ (M 
324 IttfJtitffVyy (MU>y) 324 ictt-b-y hftia:t\ ffr^tf 
^mcMLT^SB^CMtf -y h^-tr-y h Lfcl/^C tic&Q, csn ft^U-^ 
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t^^Wsejjfc: r^jgftfbJ tSC^tftf § 0 issuevalid " 1 " (Dm. EP"^ 
^t'JIST^5? t^T^ftfc&^feftLTy:, Mtf >y Mi&-f 

"0" "1" fcLT§rfpft£ttftfcffcP>&t/\, HE1t®j{tffl©Mti>y h^-b 

-y h L&^C ^ J: Dnmcsn fcJIi&Sfca&tcfEteHiiilft* WU tsti:^ 

Mt"7 HttMu ^y^y^p^-y ^337 (ckot^'n^ns. wumzw^r 

^tl/cMH'yh^^otl^^t'J , ^^<D$mW]itm fe * D * £ ft 

i6tc^ 'J+Sft3„ MUV^324 ^W^«^UM^£iI!$LfllMtcX 

. N0P(y <y7)&£) <£>M73«Jt»e v h tn- K<fcT*#3o 

giJ<DA U >^fcMU y^Ox-^^iitC^^ftTt^O^llDtflS^IEIt-r?. 
foible, m<D=i~ K{LX^^*a-;b^ffi^T't cfc^o WlCiB^^LT, ^Ji 
v^f-tf-y h*^^^- h Lnmcsn fcM-TSfci&O'J >?'-fe-y h £ * U 
*rni/y Z<D$£jg.<DikJ5, v^f-e-y hnfl^U >yffl© csn/rrp o^7^0g 
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« "o" ttzimicgzuisy twmzrcim^ttim-ezzc tzwmmz 

B. gU^-r>->-f ffrr^*iiS»LX^5/i--;U-r5NMCSN > £ £ PBSNtf-r y 
M'J y^324 F£-fe-y h-rSSIiifc^ffiJCOf TttJ^±»cHiWLfco 

F/X F7<^£cpu5i tf^l-3iiW(cX^->*a-^t§ cfctfT?tSJ:3 
iCtZfcib, MU>^324 KMLT^iJMifr^v'U 7;l/#^ (pbsn) 318 t 
^Y>^i:^M ; e i J357f7F>"J7 ;b#-5§ (nmcsn) t^y^ 319 tfftl&teffl 

£tl£o NMCSN fcPBSN(4tU3^0ct 3 t j^^±t laRU301 f*] (7)4-°^ y £ 1/ i?X $ 313 
NMCSN319«^mO r3>7fyKj 1% £ £ 3 (bUkE) tf, ^^5§tT^t 

^ j eU#^^r^-fflOMtf-y Fft^ iJ-V^tlSOT*. nmcsn fciii&Sfc&fclf 

t§4^ Knmcsn (in - F/X h7i-7 F603 t J; o T/ctff$ffl £ ^ 
^^^r^a-y F t§ C fctfT*£3 0 ^^'J^Ba^n^^^fcf^Kj-efeoTtNMCSN 

cpu ^#JMx££n§ ^nmcsn ttO (-tfa) CWSJtiSo 

PBSN318 it-mmmo c-#m^) *f$$^$j^tet^<^>u 7^#^-e&s 

o C <D^mm T* (iPBSNti £ * >y ^ # y F a - y F 30 

4 Ci^T^JnSo Vf-IMy h?-~y F304 tCO^Tte^iM© 
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"f ISM t ^ L < £ 3 o pbsn&nmcsn jiff n y £ T-nmcsn Mfi<D'* 'JttLTffl 

i^ftSo nmcsn ti4?^>^PBSN$/*c(iisN ^iit^jKLTJityc: fctiTff, ^ 
^'J^A^fiEL^^flliaT'ti. ^v^nmcsn &csn £HL^ 0 cpu ^SHWiS 

C . NMCSN OiitT 

NMCSNBigticsNsie^^tlc^oT^^eU MRjff ^rtf 5. csn M^SAU^ 

64<S Affile So BP"^ MWtctt64lf*y hOMU M I? y h #63K&iB!?- 

3 tT*y KiMlf7 h # 0 tffe«, M >y h = 0 £ te, ^t'JBI^, 0Ulfn 

tfiJ^Lfccpu T'tt, nmcsn tfJy&ZmibS&mi&yWTiiir «fe 3 £csn £ii#> 
S*IM'JJcSI{KLT^5o ( 1 ) nmcsn £isn ^T?iii6§ (isn£I^<) 0 (2)n 
mcsn * 1 ^-Y^;bT'8f@aT©^^U yjimmXTMtbZo (3) M'jy^" 
fl©g#J© " 1 " S-Z?Jii65 (CO "1" £Rfc<) o 

f?Si/M&^a-y h(FPu)T r^^rfK/J^^ijf'Fj ^m^f^frS/c^n 

- F/X h7a- >y h (lsu)^?. rf-^7l/-n^y F^J tffctBSftfc 
B#lC (£ NMCSN ^l&SMiJ/^M^ftS 

ttJife?)tl5o C^l^O^^Ttt CSN<-CSN + 1 t NMCSN* - NMCSN + 1 IC 

& s o psu3oott#sijco>t°-r > * j*<t t -r z^&m'bm&mtt t x - * 7 

Tl/^So fflzp Life CPU "C 5 NMCSN ^♦H±maximum (8, ISN, ^©Mll'-y h= 1 

) £TLfrli6&^<DT\ csn £|W|ffitNMCSN £ il S & fiH^l #) 3 K ffi ¥ 4 ^ 

- K£x7[Hl&«J5R©S81IftiB£?"tttf «fct^o (maximum(x, y, z ) ^ 9 

tl^E^-efeSo ) &8f@©8 £ >y hUz/ZZt LTl3tt£ft£ 
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o 8M(D 8 kT-y h U^'X^cDM U y^'St^D P346 t'ttai LT^Snmcs 

n oi/i/*x^^5i6n, M^9^£fte©u^x^<Drt§^2#<DS^£>8 

fcT y h^XKU^tl^o Ctl^O^X^ilMLT 1 #<Di6l:>y h^Xi: U 
CO/^X^rO tf *y hfrb 8 ti-y b ^fj;* -tfTM^NMCSN Pp^HO 8 \£y 

NMCSN fcPBSN<D^F£IEL<?T*.t£^ fi5t &$SI£lgf£Mt: L * ^Hfr© 46 fc 

cttfvtZo mwftwm*^mtLK^mi(DrcmcmiRLm%u~ k/x h 
7 tit ft it, ^fft r^yuyi/'j /ft^enso (i) 0>w*iE£-f stftf*** 

7- + f^fa7»l^f, (2) i^Pi^^J^MO-r^TCD^^^7- + x 
^fa7«l'M9^^^7L, (3) »»M«iOt^TOW7- + f 
* f - a 7 tfJH x. T ^ & ^ Bflc !»6S * tfffi tffgft $ 

ft§C i:*t3-fijl^T^<o LSU603tef;fc x !U^fy->-<^OX^v>'a 

— 5fci6x ICPU301 fr6 C0NMCSN319il "7" >y f-^-Y > har. >y h304 

fr6<DPBSN318 £§jIt"3o 

D . -r — ^7n-7o7^rt©n-F/Xh7^-7 h (lsu) 

T*&Stf, ft U^>:^f%^©Mlftxy i? a.-Jimil&*£2)-liit<DttWm 

LSU fi, SPARC-V97 — 7V - a 7;WC^g£ tlft^ § 'J7 7^X^ 

t'J ^tjMrmo) £ h-£/l/X h 7^- y ^"(tso^M^- K%+f-# - hf5 

o lsu \,zmfe>Y>&&tn®>b®L£mi5<ou-Y/* hr^^Lrnn^-o 

o LSU 2 f@3; Wj ^XX h^fHC 
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fiJSttfc h^>1f *->a FlT 3 3SPgO^Wy7>r>*^5„ £ 1 IS 

£lsu ^iiig-r^o ^3&Pg-CJ4-r- 

^^+7->ili:^77'fyxo7h teffl $ ft T ft ^ -r - £ 5 

'If Sl^lBISf Stf^/f*— £f$*>tT?'J(IDQ)610 t % ISU200, FPU600, FXU601, F 
XAGU602fr <0 ft # * H f % ft # & 7 W - ;l/ F ft ME P ^ ^ * (SSFSL) / 620 £ £ 

ttf n- F/X h 7a - 7 h (LSU)Oii7n7 ^IT^^o t$j&t%£, IDQ61 
o[^yi/yi/"ey F7^-;b Ken fc, $#ffi^7^-7l/ Fei2 fc, 1*M^> U 
7;bS^ (sn) 7-c-;l/F6i3 i: % f-x >y *#>r > h#^6i4 ^ttk''^ 

7-C— ;U K615 7 F U l? a— F (ATR) 7 f — ;l/ K616 t, WTsZZ? (tag 

s) 7^-;l/F6i7 fc, *^W$J7^-;UF (tv) eis t, 7FbX7^-;bFe 
19 7FI/X (av) 7^-;1/F'62o fc, * + y ->a-r-# 7 -r F621 * 
t/ufl^„ + w ^>a52«iDQ6ioi:7 KU^aiff-^^SitSo 

Lsu603*^^-^^fi-r§ fc, fn-F • 7^r-;b F^«a v^y ^622 &ifa<£© 
iI^x-^7^-/V Ftc7 F UX^-a-46§^^cl^iFXAGU602^7 FUX^It^L 

oTtmsnftttftlf £ £>ftl^fci*i&5 fc, 7 FUXfit"7 F£^ ij^fSo 

3:ft3£$#>3£, 7FUX^iHf7h^t7hLT > f^i©7FUXf 

{i^^x-^^w^^g*^^^-r§cfc 5 fpu ^fxu *>e.*s^^t>i^eit 
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LSU603*^^*llfT"tS t> X — ^ + + -V ->a52 / \lif- ££;£§o LSU603 
S_DV_Ff 1 FP_DATA_F if^JtlT^So 

h^y 7 P tS$R"e$>oT, x^ — ^aitm-LTPsusoo-effl^Sx^— (err_st 

at) ^tfs^-r^o 

iiJRH^tf f&Jflfn v^y ZzL—y h (seclu) 609&lsu T*Hfff 5^^©SlRt£: 

$|J£1X9 JR?o flW^Ltf . 7 KUX TXJ ^\(?)g^D-Ftt7Fl/X TXJ 'NtD* 
hZfcii^S-f C tttTt^^o COSOd- h 7© «k 9 =5:7 h D If 

tsckiit??^, ^ h7©->'J 7;l/#^tt^>b>^7-%tttu£& 

5£p„ seclu609«, ^$Jil& (BP^ + +^>aKJ:oTIfiJai?nT^ft^ 
) T'feoTt<T<DlH45:i MO T^^j gift (0fl*fcfn-K) T-Y y 
T & o T L SflO* -V ? a ^ Xfc «fc o T &*«J£ tit l^ffr^fftt 

XV h ij y ^ 7*623 £<fcoTM£tl3o 
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7h'J Ifa-hO h^-y ^£7 h U k: a- hTU-Ceie KUtft&o Cft<b<D7 

^> h £ l^X**y£^ty#^/^>y b£isu20ofr P>^ftU Ifjffifcrii- 
K ti!8l*IEttrSfc#£iK>6ioT-iEL^*ny hfcSftU 1*$fi£jSS&7 
Kfc#*lf 5o arte BB31 7;l/##£i fcx-^fif^fr^O 

SECLU & y £ fit (ISN, NISN, PBSN R U'NMCSN) t> PStBOOfr *o § o CSN 

, pbsn RZfmcsN It, &iti/V7>l/%^ffJ>U>i?T*3t>5fr(Dfc%.tcmcU 

fu$<?)£ 9 Kcsn J: DTvt <nmcsn &TT*& 5 5 o 2/ <y ^fc^A^t^S 

o Jyisy^mmtT Y V E'a- h7b-T6i6 ^\ ?i 46 e>nr seclu 

^7 7^^611 tC|B1i^n§ 0 SECLU telDQ lc j!E1g£ ftTl^S ^ g fcx— * 

t5a-> v y^t$A,T'i^o idq Mt^XO^^lt^O^-^ 

#^^isB6i 5o W$j£'y h ft 5 tresis ^€'J7^-bX^ 

Slff-9-i'^;l/*ti:isB6i ^6»*5„ isb KioTT^fcXtfS^ttfcJf^Etie 
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a7^tXffl©7Fl/X^^t§ 0 DFB62 7 KUX8£a-»y h (fxagu) 602 
fr*>7 KL-X#^lT?iJtc7 KUXtfPJif "Taluk:, 7KUX#^#idq 7FI/X 

616 (C7 h U if a - hfc-tr-y h LTfeJ;l\ 9? v b*-k 

vhTZt. 7 h U tf^- h-b^i/a T^^j tf«, h^-tr-y h^tlSo 

1. -YyUyi>7t'J#i (IU>ff>W) t^OliSiJ 

fOiZSO J: 9 fC x SECLU609& ICRU301 fr 1 £ £>CSN £ NMCSN R t>' * 7 ^ 4? > h 

^£-3 A^l^-So C © p >y >7 iicsN ^pbsn (csn ^fH ^pbsn) (D<ffi<Di/V 

) o ^2<DCSN NMCSN (CSN^-T > U^S^NMCSN ^ PBSN) OHO^'JT 
iMCDFB62 |*|CDLSU200tCg^ 

ffi&ft E X V =l - ;1/ f 3 #58 W © 73 © H»J £$B§ ft tc ^ iT 7 o - f- + - F 

2. ^liig^o^^tfti^^x^^-r (p-K/xh7) ^(Dmmm 

^#M-r ; 5ftil<D^^^M{cj»<i^t l :X'!r> ; a-;l/T-t§ J: 9 £ LTnmcsn ^il46 
iv. ^-x-y^*V> h m 



(205) 1 1-500551 

|i£^<fc9&^$ij7 0 n^2,frJM}£i^£: (2) %fflUi?7>2 

$iJPisiM^^ (#il£0<fc9&) (ii ; $ l J£ti7 0 n tf^yhts ^y$ fee) 
ifS^feftinfl:^. *HB^©«^ t £i££!$£-f Scpusi 7*n?7ASfiJ 

n^<omt. ^isymm&iEftzf-xv ?x^yh(Dm±mc£-iTmm2 

tl£ 0 ^S'J^O ASlJm^^^tUji LfcSPARC-V9 BPr, FBcc, FBPcc, Bcc, BP 

t§o C tl6 CO^^n IC&CALL, JMPL, TCC, RETURN, DONE RETRY (D X 5 %SP 

ARC-V9^n 45" ft H^tl^o 

~> yttM*£W.tZ> ^i:MLTtfi7^ tf^ > h ©I 5) ft 5 o 5 M» U 

i^t'tS. Cn6«SPARC-V9 WRPR RXfWRASR ^}^<D <£ 9 £ frj P U V 7 X £ 7 7 
-Y;U800 rtCDS'J® U^'X ^^XCO^^jA^^^^, SPARC-V9 saved, restored^ tf 
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jc f - x -y * # > h 2 n § ft Si © ■ * '> < t z> tz $> ic t < r © m m u ^ x * # 

fiotctb ic FxueoiT #J ffl T t £ J; 9 K ^ * y ?• > b 3 04 £ M £ n 3 © T\ 

ST'^^o CftSfiSPARC-VS RDPR &t?RDASR *M*0«fc "5 %$1<Ti tt % C ttfV 



fe§„ C *l £ IC M\ SPARC- V9 SAVE $.0 RESTORE 5 & "y* > K £ ^J®^ 

^nt $J tf SPARC- V9 LDD/LDDA&. STD/STDAw ^ fctSCt ff'V # § ^gft 

^>h^tl5 0 Hot, ^tai^S «fc 9 tllff h 7 *y^(etrap)$ fetich 7 

y coMtc ^ x <y * y h £ ft 5 „ 

Fi7i^ h*m-D$i^%%fit%Mfc. cpu Z-ri/yfflWt U t^T<D 
^yf^y^W^3 5 y h L U £-Y-V£ftfc(iSN=csN =rrp) ttZWfr 

-5 o 

© s (o & ^ © ii & ± © $ ^ K m % t z> ii n a © p y v ? o) m m & 1 7 u -t >y y m m 
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y h m V it \y i/ 7 7- 1* H £ HI fl -T i. #> lc U i/' X £ x 

■y^fx'v^t^yht^iltiao Tcpusi tfWMO U * ftm*Wi%? 

zctwez § 0 cpu5i tcf2ii£nr^£^x>y h^n^ttftitf^a 

Ofi -y 7#jy h^ffiEcDBftcfiJfflTt^o Hi6S^J-etiisu2oo(illtT-»t^ 

■9- * ; b + » c tT t § ^ © s t ffl & t> * m pi -r i. ct 9 ic m ^ © m n < j # m 
t^nri^o ^Jx.« 1 ^ij^l^cpu t*m\ i iovj/y^^/^ i {gome 

ii^r^/c T £ > tJ£ o T ^ ^ ;i -fe - £ ic gf § f- x -y 

^tWhtili/cltT^^o C(Dfi7 7if^y h O^JPgtc ck D > V^7)l* 

ISU200^5>CDTIMEOUT_CHKPNTff ^ j£ U T fif? £ £> ifr t>" -Y ^ ;!/ £ ^ A 7 

O^x-y 7#^y hZlimcfi ? 0 lot, f^-hjnSfi^^yF'D 
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mtmm^v y^i2 k .torn- Fsnsft^©^ < t# 

dWy FfcfiJOSTSC tffVZ, C*l50f-xy*#f y FO&^li^xy* 

jjw y h i; fctft^** u * >r * ;* nfc&£ @& £ v-y y » jgic * o t ^ s 

o 

tfiJ^Ocpusi ^-y -?<DA/- hZffiZ L fa ±Z do_chkpt 

mmc&VTI-xvZtf'O hf-^ (vyytfH) te^x-y *#>ry FIEU^ 
r.y FrtO<^i — 7£n5 0 LfrU fi7^'f^>h?n 

g^^oti^o #iBit^g«m^-r§i6f@©^x'y^^-ry f#^©*o n® 

7n^113 SU , 114(CHKPT_PC RD*Cra<PT_NPC) CDft^iPCO V^V ^106 lc<fcoTpc 
(CHKPT_CNTRL_REG)a, ^170 K ^ 1" cfc 9 f&JfBI O i/ y 9 816 IC £. QMWtl'l/X 

Zi-z. v *#-r y ME1i^---y Fsi7 tcIS1i£ti3o Mt^i60tc^-T <fc 5 tc, 

FXRFRN604 <hCCRFRN610 L FPRFRN605 <D& % <DWiw%~? V 7° 7*— $ It 

^x-y ^yy MBit f 616 tieii^n, 7U-ux ^701 ©7 

U - U X F (chkpt_freelist) ^fetf-^t^'J-'JXhf x7^ y y F 
|EM^->y h702 tfEli^n^o * ITlliftS J: 9 fc F 7 >y >y ^1-7 

isu20ottf-x'y^jK^y h£ft*BS8l©&£K:Jtffi#&5o brbs 
9 fre>£<ILfctfH**T3- F LT\ Hftfrtf ^x -y ^ #y y F ^gT 

feltfi"; £ ^-Y y F £fP3 <fc -5 tCPSU300^TIMEOUT_CHKPT fl^tC «fc TJbTF: 

LfcBS, fx7^^^yh%(U^i^^t5o CW, isu200^^x-y^ 
#y y F£fF3 c fcfcli^U ^£>^x >y ?#-fy F<9^x>y *#>r y F#^f£ 
m £ t 3 do_chkpt{ f # £ fg £ "T 3 o 
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^240ttPSD3OOF«9K:fe5^x'y ?$<4y haz >y h303 <Dfflfi£7u y 
§ 0 isu2ooK£oTa>jMKprM^£±3i-'r5£x l fflSfctt 2 ittiOfJf^KW 
LTfi>^^yhm<t3fi'y^^>h (ckpt) 303 tc^U tit ft 
Xo >y h 0 - 3 T^Stl/cH OfftW^x >y > h fcgjRLfcfrfc^fo 
'X 1 l<D7U-fi'y^^>h b^X^tffUfflT'tftttntf^xy 

^ > h £flj Ha T 5 C t t * t^fr £ . DKPT303 f£ ISU200^CHKPT_AVAIL fl^f 

£>ftttn(fft 5ftl\, chkpt te'X £ fefflO^-xy > h%iJt) ■ 

isu200tcj;oTff^nfcf-xy^^'i'y (chkpts) dfbs 

2 'NiiJ&snsjiafcf-xy ^tfi'y h#*f£isu fcft£>-£3 0 cti%<D{$mi 
IS0200KJ; «D0j3KPrfi#O^ff K^ff'TSo fiyi'^VhSfi&ffltlST 

sct^t' t ft t>«^ti, x y * ^ y v m.mmm v t s * 3 tc ft 3 * tts 

frSti, f-x v i'^y h£fls§c fcft^JgLfcBffcxn- K*nfcf&<ft3!5£ 

fl7^^yh^7 h303 It?- X. V ? y h (D b 7 V 5 %m&L^ ISU2 

oo^^^L/c^tC^x'y^^-ryF^fiJDST, ^5:<i&ofcltf i-^ 
y h *mWLtZ> o 3?yf7F-> 'J x «^^>h©i/'J7;l/ 

##(csn>sn) i + 1 J:H*t<45tfz«^3K^yb i %U 

s 5 ^ t v -7 i/ y *mmmt % &g#ft e t- & § 0 psu3oo« x f - a <d m 
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< x >y * > h # i E&TfiJ 9 ^ T T 1 3 fcisraoofcfcl 5 #3 „ ^ x >y 
9 y h OUfflCo^ttt, ^ 7 >y T^/S 7^Xf7 7^. - y h (egg 

^x>y^^-<> h303 « 5l<7)±Slfl^oTt^„ isu200^e>O 

DOLCHKPTfg-^tCjSDT, f-X «y t-fc^y Y U^X^OL- y>3'52 l*J © X «y ^ 

h-r— # b^X^jg (cHKPNT_REG_i) <D l> 7s Y (DU^FK <fc Tisu200<Dg 

5^ DOjCHKPTtt lMgrzli. 2®^®? t $4 > hffftt>tl'&'<£ Z £. £ 

; znztKD?- x«y * $4 y h^%(DW.m (MAtfo-is) ^m^-r^o *8Hi 

x «y tt'-fy hfe^oiffiitlcis^TT&^&X 9 timbout_chkpt tf^xy ^ 

, ^x -y ^^-r > h^ff Bn^^o/c^^£D^j^^^{cH^-5 tt"§-9--r 

L T jfil A, /c csn Cl^< ^x >y ^1?-f y h t Mfc^^fig LTV^^x -y ?#-f 
>h (n+1) ^'J^-l'-V (*'J-f) ?*5.'i£Ofi-y^^>hf§Sa 
^/ccsn *i*i&5^*£XAii, csn *f x 7 > h Ui^X* tfatt^nt 

t> § s/ v Tfrrn^ t jt« t %> c t 5 0 f- x <y * y v v $ iz &mz n 

;I/##T**5„ csn #^x 7^^yhntn+ l'£il^8LTiiA,£lf 

tt, Mx.ffiCRU30i fr^OiSN £csn ic JS C T x >y ? # 4 y Y n£U £-f-V£ 
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^3fC> fi7 5t°-(y h303 It, ISU tioTfiy >7if^y htfflJDMST 

t_avail £ j;-ct|ijd srens^of-xy v-R^y hMfr£isu2oofc&e>-£ 

3 C ^ 4 tc. ^- x y 9#^y h 3 03 ti fiJOST Stife^x y^#-f> Mc*f £ T 

s^©'>u7;i/##*fsigL, m<DOL-y biz£-DT^mznrcmic, icru3o 

l £#LT^xy ^1V>M;:M1-3sn£sn+ 1 MWt§„ ff!5fc, 
F<3<0/S>y ^7 y H402 iztjkttii 

S^-JKZ h)l (KILLVEC) £fg£U ft#CHKPNT_SN t CHKPNT_SN_INC fc «fc ^ 

Ticru30i Jc*fU ^7y :/tcMLT£<D^xy y-^-f > h£v 

£ 5) n 5 *^3o e> #3 c t (c j; o TUfTV 5/ y ^ 7 y ytc#*n-r 
x y * tf^ > h fij 0 ttw- bi/*x ^352 1 iznm lt%>% 0 

mW<D 6 t£ y h IZtRM If y b T'£ t: y h V (if- x y * y KDWS&tt (fJ 
£^fo 1^7 hep (f-i'^^^htfll^nT^S) ttcsH^C 
£>^xy h©SN#i§l^SL;fcfr£^U Q&csn Mil h 5 y tr*mW? 

5 5lOW?^lD 1 GT (<£ t> Tv^V 11 ) «CSN tfflJOttWOf-X 

y hV# ri j fc-try b£tllf y hep To J fc-fey h £ft3^ x y ^#-f > hfe 
SOJK^^ii, 7-y7y7f$K.£ y> V £cp£-tfn{;:-tr y ht^tf^5 0 ts 
N7^-;l/K{i^x-y^^-ryh$ti/c^ , ;7;l'S^(c^MLTt/^^<DS/U7 

T i J fflOfi y ^ *V > h 7 s — ^fifjglc V If y h y h T 3 £ x y * 

>h r i j AHMOtftfetiifcc fc^jn§o fi7^wyhi/^^ (chkp 

NT_REG_i) lcntm%:ttMte%2lcmWLZ&% 0 m^Lfccpa Vlt^ 
JyV<D$\*)tttt*. fcT*yhQ« Toooj fooij »J -fey h £ft5 0 ' -y h Q 



(212) 1-50055 1 



* 1 . Jfeffl W fc x ■» * > h 3 0 tt U S> X * ( CHKPNT_REG 
i) OflfJfc 



i 


1 - tf y h 


l-k'-yF 


3 - \£ y V 


1 - t' -y h 


6 -\£y Y 


0 


V 


CP 


Q 


GT 


NSN 


1 


y 


CP 


9 


GT 


NSN 


14 


V 


CP 


Q 


GT 


NSN 


15 


V 


CP 


Q 


GT 


NSN 



(213) & S¥ 1 1-500551 

£2. JftSgttfc* x -y ? tW > h 1/ 9 (CHKPNTREGO JC^ 



V 


CP 


GT 


& m 


0 


X 


X 


* x 7 9 tfW > h 3&<«B U ft fc, ftT ^ f" 

p (c -fe v h $ 41 & o 


. 1 


0 


0 


* x -y 9 # ^ > h J&<|1J ») ft # b tlT l» 5 o #J <9 

ft B$ (C IKSN {± Z. <D * x -y ^ ^ ^ y h © >> ij 
. 7 ;U##'«fc 9 'J* $ < , • CSN tt *ti* * v 9 #4 


1 


0 


I 


* x y ^ # -f > h 9 ft # $ nt u 5 o m *j 

ft a* «c liCSN d< f - x v ? # >f > h © i/ 'J 7 ;u 
f^<fc!3^^<x CSN *. y 9 $4 v Y 


1 


1 


X 


?x»HOh *<fj <5#(Htltl^„ CSN 

o ton* * y 9 #4 y Y 
th r nx j :Rflg£ &fcf % d x y 9 # <f > 



(214) ft^Fl 1-500551 

£3. nswfcQh'y \-(DVtm±m% 







000 


f-.x 7 * >JW > Ml] <9 tttf + 0 < CSN < 32« 


001 


? *>iW > h<Z>fJ»)f*tf + 3KCSN <64fflK3! 
£J£jdt3*lT^5f-x 7 * > h©#J#i$8§o 


010 


SiJ*> tttf 63/ 0 SI T CSN rt<ii,4,T' 


Oil 


»J 0 (t yJHftCSN #63/ 0 3£||L£mt!J o T 2 


IXX 


CSN #63/ 0 J£#£$lZJo T 2 ©it/lT t * ^ % CS 
N #3!|E32J: H'J^^f osKtto 



B. ^xy^*-Y>hO»|»)'(*tt 

i^C i?r^-r/c:i6{CCHKPNT_REG iT' V \£ v h£ 1 7 h L> cptf \y h^-ff Die 
•by hnffit*fiy^^>M/^^fc3yhD-;i/a-.y J> 3 52 'xjgS 

Odo_chkent fcfc<fc-3Tc»L35irtT?ifci&SnSo fi7 ti&jy hSiJOtfttOfff 



(215) 1-5005 5 1 

7,HHf (nsn=sn+ l >*tttf l/5;;**K:Ktt*ft*. s/U 7;1/Mk» «2-« 

OS5*ft"PfflV^nS. m 1 ^ NSN &ICRU301 ^f-^<X^« < 2^ 
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fi^ht^S, #^?Oa-7 M4cx:-7 r -*fiK#ft&>)^X£^-f 3<, fxu cc 

T— ZMJjfaMO '^Zte^ FXU_CC_TAG_VALID, FXU_CC_TAG ^tfFXU_CC_DATA^-& 

t? 0 fxu#, oc*flEIE , r««J:3«: J fOSIff'*<aF*>5 3 £ LTh^Ztt, fxu_cc_ta 
g_valid #7 If— h fxu_cc_tag (4^^ 'J * - A * tifccdM £ 9*tM L 

> FXU_CC_DATA(4CCO^^-r— ^^W1"§o IrI C C 1 FXAGURtf FPUfCk&T 

(4^5 0 FSR/ccRFRNa- >y>rto^f^n- K (cc) r-^tt^W^;H^TC 
tl£<Dcc 

f-dV > h SJR^ccr- * *ft m LTt>«*^E r- * WB#lq|jM 0 <%c 
•r-^^M^"r5o cc_tagj:{4fxu_cctag fcJttfcStU ^O-mmit fxu_cc_ 

TAG_VALID tOilSl^t tti2j4IW4 FXU_CC_CURR_MATCH &£ ft 5 o PI 

^{CCC_TAG_ARRAyrtOl^> 7 7 > ^0|^^t4, FXU_CC_TAG t it £ ft > ^ £> — gC{§-5§ 
(4, FXU_CC_TAG_VALID t (DmMff.ftt £ft, tUt} fI^(4FXU_CC_ARRAY_MATCH [i 

] tmsnzo FXAGuRtf fpu{cov^t(4, Fxafci^u-aafiisb^sfSo ^ 

T?3O(0*MHfcfT$/-* y7M%i*ei/T, JSflilftSOaJ-^U-; >a 
-hZftrztif&T'Ccr-Zm^ (flUtfccjoMA [7 = 4]) L |eUf 
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h tc 1 0-fO(Di6«) £t>SA,W5 0 &#3-K-teU* h»S2OO50 lHifiJ& 

sgofcaojiitsiwi&aisii&ii, 032o+ta«*nrt^5o cocctix* Msa 

fFfiffilmaiooifi, 025fc*SnT^3il?K ffOTfll^Tlfra (eval_ready) 
2100^ fFfffi^lfta (eval_true) 2101 BLtf«>*yf-#^>htfi^lia (WPtti^JSm 

S) 2102^rt#-TSo 033fcJ\ CCfeU^ M&S2005fr£© l McDtlst Ml*t ( 
SEL_BR_XCC[i]) St>* ANDHay~ h 2106® W#*> 5 OW&{fc#'^ (EVAL 
_ENABLE) Z^mtZ) EVAL_READYgraa2100(C ft fflf 5 ft 1)U tf}1&1MM8}&B ^^lt 
l/^So EVAL_ENABLE it, WP_ACTIVE_VEC [i] , WP_JMPL, FXPOJJMPL RXf FXAGU_C 
HKPTlCg^TT+f— h?n§« EVAL_READYSraa 

2ioofi:, MtfM^TLT^SC t%mt>? i * v f-XJ y h <Dfcib 

(O EVALJREADY [i] {I # # |±1 # "f % 0 

B34&, CC_EVAL l&a2105£ ^t?EVAL_TOUE tta2loite#l81"3ftf jbllW&Ka 
Kll^t. EVALJTRUE ttat*« ft&&%Xl*JMPS^ff&]EK¥m2 tlftfr 
Sjb^ft^-rSCfcJ&fi^^So CCJ2VAL2105 tt, 'CCfeU'^ HaS2005*^OEV 

al_cc [i] a l>\ iSBfr Sfl^n^t^f^^hg H2013® * K fB« £ ti /cwp_ 

CONDti], WP_XCC[i], WP_iCC[i]Rt>*WP_FCC[i] ^T^a L> SPARC-V^ — a. 7 F*9 

KiB^«nfe«IiJ*ffll/^it«!K:||^T2 0<OM*fFfil5-rSo Ctl5*«-a 

f 3*§£, #KHM(ER_TKUE[i])at*© i #l©!)*'yWVHc^T4 
fig^tl^o EVAL_TRUE mM210ll<Z., IqUi £ JMPL— §(^32201^ <fc § JMPL_MATCH(±} 

ft (03S#8B) 2\ iSB*^Sa*n^*yf-#^>hS3R20i3rtKI5fi*tifcw 

P_JMPL[i] ilik^f §o JMPL_MATCHA <; WP_JMPL[i] £ — gff 3 *§ a\ JMPLtejlZBC 

^MSttT&tK JMEL_raoE[i]^7if— h^tiSo brjerue [i] JMPLTRUE [i] £> 

t&aftltffc&tU EVAL_TRUE [i] fl^f £ £ $ 1 3 o *-O^<0»CO^T 1 
^t'^W > h#M£tU ISoTv BR_TRUE [i] X f£ JMPL_TRUE [i] (0 1 OO^ 
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WPtH^]OTS2102^H50lC^^tlTl/ , »^o PSU300fr 6^EVAL_READY[i], EVAL_TR 
UE Cj] , WP_VALID[i]StfKILL_VEC[i]^x WPtB^] tmWZ XJl £ tlx £ tl ^WP_A 
CTIVE_VEC [i] & y'WP_MISPRED_VEC [i] fl ^ £ ft T £ o 

V»5 0 JMPLfFffifraJKi. rd= 0 t L fcM * ^ :/©JMPLt^£M L fc Q ANPCtB 
#M2i03&. EL^ft^{iT&3 FXUJ3ATA ©fi£, 't tlT 1^3 fll 

fi£tifcwp_ANPC CDit^^S^V^T PSUPLSMtc<fe oT^ : ?^fl!l(MISPRED)^7•9-— 
h^nTl^^§3bncS•^^ BRB7x>yf-n- y hS^SlSfeft^ RDANPC £J§ 

3. ^*-y^-4?>r>h*^u-'>3 

a. y-M 1 : 

fccc££IE-£1\ addcc*«llff*nT-9-Hr^;I/X+ 1 rt-eocr-*£!S»£-£5 

o iM*;i>x + 2TfcUo0#^jrafr£n* ^o^o^ftitMiita* 

fcjEtf?\ #tttff^ (br, xcc) tffgffStiSo d®i§£\ 1M*;l/X 

HENBMED=0'Pfe5o *0±, 8 ift »!<Dcc£ W # 7 T'S 9 C tltf+M * 71/ X 
T$J3 T £ tl 3 C 5 » CC_TAG_C= CC_TAG_RENAMED_C= 7 "t? & 3 „ g% K % § 
t> fft^OCXS&^FSR/CCRFHNfi £ & 3 C 5 » CC_DV_C = 1 T*S5 0 

a&T?S5o SEot, cc_dv_c ttW&cDWtttnWJ 5 )\sT*TV- h2ft3„ # 
®tf xccfc^^fe^^ns^M^LT^^^o ^©tf SEL_BR_XCC (i) tfT^ 
-h£*i (032#KB) , mmtcc tdata (7:4] fcgfliU r-^fcfc&O-tM 



(239) # S¥ 1 1-500551 

^;l/t*5t^TEVAL_CC[i]rtT'^ V f"£ft£> ({f^CC_DATA [7:4) tixCC_DATA_ 
C RZS ICC_DATA_C T&^frXfit FCC_DATA_C „ XEVAL 

_REflDY[i]«^<D-9-^^;l/t43^T7-9— h^n?> (033#!RD o ccfWi, *P 
b. •)t7f^yha-7ht^U-^3>-i2 : 

>T 'trfcVccte&lEIr 5 cfc 9 fcffr^li£< afrSnTl^fc^fcaiK cc_renamed= 0 

T t "» § 46 % CC_TAG_C= CC_TAG_RENAMED_C= 7T$i5o f;/:U addcctC cfc O T 
^ IE £ ft 3 ^ & <DCCT- $ It FSR/CCKFRNlC & I, > T CC~ X £ F*J K » & £ tl 

* l> c i: 5 cc_dv_c = 0 ~F&Z>o 

^rtt#jiSnftv»c!:A^ % FSR/ccsF^F«9T' ; eo^fe^fefe-r5cc_DATA tilf 
(ccvdc = 0) o FxuHff^.->y Med; D^-i' ^;l/X + 1 V r 

addccj awrsnoo*!), Exotf-9->r*rt'X+ i T'^ox-^jii^ipj^tjs^ 

±7?ccr-*££»£-&T^3* k^LTl^o %<D&* ^4 ZfrX + 1 V f 

XU_CC_OJRR_MATCH (0 31#M )^7f-b?tl§ 0 ^-Y ^7bX + 2 T?SEL_FXU_XCC 
[i] (032#J!8) ^7t-h^tl (032#M) . (t^tt FXU_CC_DATA?rii^L 
. X~£tctEVAL_CC[i]ft"? ? -7'y^£tt3o X, £;1>X + 2 T?EVAL_READY[i] 

FXU_CC_CURR_MATCHit <D & (X_TAG_RENAMED_Ct? It & < CC_TAG_C^ {<£ flj 
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faisaft^tf&frsnsif^ cc_tag_c& m&&m<D<xmm$ tf-?i*%\,\ 

Lfrbs CC_RENAMED^7it— h <£ tlfemt FXU_CC_CURR_MATCH^ ffl±t% (032 

^Hi:^IiSl/T^§ 0 fxu_cc_tag_curr_match(D 46 tc cc_tag_c [3:0] 

^fflV^C fc{J„ CC_TAG_CA' S CC_TAG_RENAMED_C<fc 0 &$t^ft4f?$$ £ 

c. >)*yWy ha- y htf^U-S/a >-0»j3 : 

1f^^;l/XStfX+ 1 T?HfT*n5fl»j3t<:o^TO^'#'JXhT?'*S 
o t^^;l/XT'«, 4O<0fflM*tffSfT£*U (addcc) OlO^oc^ttiE-rSo 

bcc Kffl^TfttiSo -9--T^;l/X+ 1 £fTlM*/t>rtTfec*0F 

sETr&toiiff&ffistiT^&rcibs cc_renamed= 1 T'&3 0 fr'ti^r^ 5 Mz <£ 3 
ft ift$Oce£ W #7T'$5<:i:fr £cc_tag_c= 7f£^ Slft-tf-^ * ;l/T?cc 

£fr?>, CC_TAG_RENAMED_C= 8T'$5c subcctC <fc o T^IE $ tlT l> £> 

ftfcttffiOcc^— ^^F^cxaiFRNrt^ccb^X^rtK^snT^Sc 

CC_DV_C = 0 T'$5o 

^XT?&ff£ftT^5lSM* TaddccJ ttOC*«EiE L^Ht*- £ teFSR/CCRFRNtCfc 

CC_DATA (CC_DV_C =0) o ^£>±> ^ TsubccJ te^^ 5 )VX 

^-lT•|g^T^n^ *®&0CJlEN»MED*t7"9"-- h£tl3 0 FXuHfr^-y 

h(Cj;f5-9-^^;l/X+2T TsubccJ tf^fTSftoofc 0 > fxuA^-T ^;l/X + 2 
^£>f^ 1M * /l/X + 2 Tfxu_cc_array_match [i] (03i#!SO h $ 
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ft3o 1M*;l>X+3T? sel_exu_xcc [i] (032#SS) #7+>--h2ft (032 

#88) x FXU_CC_DATA^J1^L, f~ $ l±EVAL_CC [i] ft H 7 V =h 2 ft 3 0 



^7 0H 1 {Co^T0FSR/CCRFRN^b<Dffr£&.tffI^ 









FSR/CCRFRNfs^ 


X 


move 
mul 
addcc 
di v 


<-#7 




XH 


move 
move 
move 
move 


(#7 mftfeb) 




X+2 


mul 
move 
move 
br, xcc 


CC 
CC 
CC' 
CC" 


RENAMBD=0 
TAG C=7 

"TAG RENAMED C=7 
JV_C = 1 


^ 8 


m 2 lCO^TCr>FSR/CCRFRN^ 










FSR/CCRFRNfl^ 


X 


move 
mul 
addcc 
div 


<-#7 




X+l 


mul 
move 
move 
br, xcc 


(#7 Hff^*) CC 
CC" 
CC' 
CC" 


RENAMED=0 
"TAG C=7 

"TAG RENAMED C=7 
"DV C=0 
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^9 m 3 iCoVTOFSR/CCRFRNfr bOfr^Rtffgf- 



-9- -f £ ;p 








FSR/CCRFRNfl^ 


X 


move 
mul 

9 H H t* r* ^ 

di v 


-17 






X41 


nul 
nove 

subcc < 
br, xcc 


-#8 


CC 

cc" 
cc" 
cc" 


RENAMBD=1 
"TAG C=7 

"TAG RENAMED C=8 
DV C=0 



4. 

'^R^fT^nr^S 11M*>M£K:, wpjvALiD[i]#7-9--h£tt3 0 wp_va 

LID[i]= 1 T& t> EVAL_READY [i] = 0 L TKILL_VEC [i] = 0 T*$5^'d, WP_ACT 

ive_vec [i] #7-9--b£tt£ (029#M) „• rwp_AcrivE [i] = 1 J fi, ^x-y 

d £ 3 o WP_ACTIVE_VECji ICRU301 C)|f)tl, if CD^te/jMPLtJrr^Tt 

^iKfFfiffi^^e^T^^fC^o'fcBf ^T-, EVAL_READY[i]^7-9-- h 2 ftEVAL_ 
CC[i]«\ ffi#i-£tl/cCC{iiT&&o cl<7)^# N EVAL_CC [i] R tfwPJXND [i] & EVAL_ 
TRUE L0GIC2101 ft T*C£JEV^- M*^? ^ — K £tl (034#{$) > #ttttfffl5 

?ti5o ^ft^Sff-rst^Kf^lSSnfe^ai^iELU^^ BR_TRUE[i]#7+>- 

£^ 7%%a&rctbi/£* wp_xcc [ij , wp_icc[i], wp_Fcc[i]fi^t>iwi;Ht 
icmmznzo BR_TRUE[i](iJMPL_TRUE[i] (WTTiHwr «) fcnaa*^6n. 

^ EVAL_TRUE[i] ^^fe^C^tl^o WP_VALID[i]= 1 TEVAL_READY[i] = 1 T'EVALJTRU 
E[i] = 0 TKILL_VEC[i] = 0 T£§iJ§-£\ WP_MISPRED_VEC [i] & TV— b £ tl3 ( 
029#J!8) o rwp_MISPRED_VEC[i]= 1 J tV3©«\ Wffi£ftj*£ft;fc#<Hr? 

o T V5 £ i: psu« C <Dfi^&tfHfTX5-{§*§£§g 
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psufi. rty i?7v7ff%£.L/**y 97 v -?^&<D&\C t Stlfc^xy 9X4 

^7-9--h-r§ 0 KiLL_vEC[i]^7+l-- hSnfeH^T, SfSt" •y^tfi' 
> hg^fcPlfiSfc+Jl/SttSo r+;l/£ft3j fct^©(^ wpjvctivevec [i] 

6 0'WP_MISPRED_VEC [i] ffWU 2 ft%> £ t%&Mi~ 2> „ WP_ACTIVE_VEC & 0*WP_MI 
SPREDVEC&, WP_MISPRED_VEC CO-16] £ II C ^ ^ Ml/ft"!? 3 ~" KffcT £ 3 <fc 

■ -5'Ks ZVC fcfcfc-f &t>5x -jgtcaiSjLeO^^'y^- 

^K^fTl/^SlJ-rSi:*, FETCH#WR_ANPC *I LT!>* V hlC, 

_anpc MO^TKUX (fcBtin^7h*UX) t*&£„ 

snT^&vvj m&s wrjnpc i*ftt&mw7 his* (fc^nftrKux) 

o MJtfMoT^SC ttffiJl^Lfcifi^ ^a-yf-jJWfMi* jIIE&#iigfISg 

to WR_ANPC fflttTRWSBrjaMrtlC 8318^^1 5 (l^35#M) o TARGET_RAMfil6<DX 

>hU*t>-&. &*0xvhyM:&$0f-xy*3lWyhK:ttfSU 1 OCwr_a 

npc 7 "Kux^iatrf *c ttf?t3, Co RAM<o#i£&w^{fc{i€Rtf»&# 

7 Kl^Xfix MAKE_CHKPNT R £>*NEXT_CHKPNT V$>% 0 MAKE_CHKPNT l£ y ^ X V 9 

Y*ft$Lt%£%\zTyr- FSn^o BAdcup{i^^7-9— h£ft7cl$j£T 

, TARGET_RAM£) S!^ 9 7 K U X £> #> £BACKDP_CHKPNT l^tlSo BACKUP_C 

hkpnt cpusi^^titTv^y^T'yy-rS^x'y h%mfe?2>o Xr 

arget_ram£>§e$9 -r— £#rd_anpc ^/TIT fetchS ti ^ Q 

5. JMPL-LINK(JMPL) nn^"©e?fffi 
JMPL^^^r^fTL^^J-r^i:^, FETCHfi, £ * «y > h (C 

#Lwr_anpc £^LT^9JSft;fcjMBufcW7 FUX%mZ>o hit 
7 KI/7*ffi5, Hfr^-y hlc£t)^W±<DJEL^7 hU7stC(D7 FUX£ 
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c^LT FETCHtcff-fl[±(DiEL^7 KUXfcSSSo Ml£ ftfcJMPLjf6*J7 K b 

X«^®(7)^^t|WlC^}S T'TARGET_RAMF«g f C fg H f£ ft 3 0 

Tt^5. FXAGU*^JMPL^OHtT^illX./cMT% FXAGUJMPL & 7 "9" - h £ ft , 
KXAGU_CHKPNT tejMPLCQ^ X V >7 jK-f > hH^^feS! L, FXAGU_DATA ft^± 

^jELv^jmpl^^T Kl/7*^t5. fxagu_chkpnt taotlli 

{ttt^ft/cTARGE_RAM|^©^?|lJ^ftfcJMPL7 H UX #Se# t £ ft, WMhftTz.^ 
-*tt FXAGU_DATA ItlS £ ft § C t K * S o it «MS £ tt 5 V S ft, 7 
*OTttjMEL_MATOn?*5 (035) 0 ¥M±<D7 K l/X t fm±©7 K bXtflsI 
(JtS^f JMPL_MATCH* S 7 -9" — h ^ ft § o £ CD £ i\ JMPL_MATCHf £ WP_JMPL [ 
i] £ <D|fflMtf £ £ft, ffi#ttEVAL_TKDE[i] & £ (034) c FXAGUJMPL #7 
if- F£ftTfr£ 1 tfr&K.* EVAL_READY[i]fe7-9-- h^ft^S (033) o 
^^^pO*! "at CgfnBT\ JMPL&C OV^T WP_ACTIVE_VEC [i] R tfwP_MISPRED 

_VBC[i]#£fiR£ft5o wp_MisPRED_VEC[i]^7-9— HSftTfrfc I V J V M%\z. 

, PSU300&, y f-itf'j' > h304 ICftf^ 2 O0fi^^^t)^BAO(UP_CHKPNT 

R mispred (fcfcL'lv 2 7 y f tf jmpl<D K^iBl0H*-^"T?&38£©#fcHR 
<Dbackup££!£ 0 mispred ^7-9"- h^ftfcil^-, ^t'yf^yKi, fetch 

K*tLiELl/\JMEL7 KUX-&${f77f"?^l fcFXAGU_DATA ft 

^2@lli (035#M) o TaRGET_HftMtt^0 2 00BWOfcJ6Kffiffl^ftS ; 
T, C^Hfili 1 OOTARGET_RAMf£^f ?t^"Tfe^o 

( i ) m»(o : f>mmfr#mx&v*y7&. v yt 

$t$t<D* * v <f-y 9 (ggffi) *|S|i^tuK*&-rsfc«>o«igRtf^ffi : (2) ^ff 

hfrzvT-zmjjfamKtmmzmmcytv^yvtzc tt&Qs ^ 
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xa (2) i:ffl£fc-&fcjre* Mxa^t >7 & 'J >^^©ns©i^ifl 
^z®mc£j&vz%&?\z%zrcib(Dm&&mm ; (4) maxa (2) t 

F U X X « ^ HI $ ti fc y * > 7 & U > 2 7 F U X £ fBH t § 46 OllS MS 

; (5) maxtt (4) tsi^tJ^fe^T*, mnm^Lrcm^c^y 
tf£r£ ; fit (6) ccx-^^ffiSi-^fcfe©^^it^^20(Dg(5^-r^t)^ 
m k> mm z >? t stm l tcmimn * >r > k * ©sif? u * - a $r#cc* yt'^s 
vxDmm&Tfjsm (fixa (2) fcs^tnirfcjg) , zmm?z. 0 &%<om& 

b. GWfctu 

1. 38frh7'y:AD&ffi 

o 
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KPIBffcSftxy F y fc^ttSC cft50f8fTF7 > y7 B fc LTtt, sp 

ARC-V97 - *r^f--W-a7;l/*tC|EjS$tlT^ Sf ill_nomal, f illother 
, spill_normal, spill_other, clean, window, trap_instruction (O^aC (t 
A%go tsimm7) ^(D^f^Cfe? F ^ <y 7°) s uninplemented_ldd, unimplement 
ed_std R Xf illegal Jjistructiontf 3"$ftTV»5fc#*6ft5o 

cpo5i*|B|JWffc-r 5 C t lz J: ^ T /Dt y ■£© iggtfl 1 L < giff X 5 

& Wil h777T*S§o C tUC (i N SPARC- V9 instruction_access_error, instr 
uction_access_exception, privileged_opcode, privileged_action, fp_except- 
ion_other, fp_disabled, emulation_trap^ R Xf trap_instruction (^ffft^ F 

yy? (tcc)^^) &fi'h7V?£\,^1t&5 Kftft F 5 y 7°tf # * ft 5 # * 

c ft 6 o«ff f 7 y Rousts * -r 7°<d t> o^sifTST^^ l rcfr&frz&fet 

%>Tcib\z, israoottfflflpus?;** (cntr-reg) 7-f-;l/K*MflPU^X^7r^ 
;l/soo *»6Slt*. 0i7»c^$tiT^«J:3K, MflUb^X* 7 y^l/soo 
^ ^'J-VWyK') (cleanwin) l^X^som ls|&nfflg«>^ > F 7 (canrest 

ORE) 1x^X^802, "fe- 7*^1^7^ > F7 (CANSAVE) 1^X^803, 7 -f > F 7 
$S (WSTATE) 1x^X^804 RZffU-tyVttM (PSTATE) 1^>"X£805 £^tf 

•SERRC-v9#fliWU^X^*iRttLTl^5o dftfiX, tickU^x^sos RtfjM 

'JM&J&U^X^ffi (FPRS) 1^X^807 fc^CfSPARC-VSlMfrffWl^X^fcfc 

iKfftLTt^o cntrl_reg7 -f-^Ftt, sparc-v97 — +-r ^ftv - a. 7;1/F*9 

t^fS^R^ ft CLEANWIN, CANRESTORE, CANSAVE, WSTATE, Tia Rtf FPRSb S/X 9 80 
1~807 Ul^DJU&^ftTl^S CLEANWIN, CANRESTORE, CANSAVE, WSTATE_NORMAL 
, WSTATE_OTHER, PSTATE_PEF, PSTATE_PRIV, TICK_NPT N R ZS FPRS_FEF7 4 — )l 

F££A/t?^S 0 ' 

C £ TWl 7 £M5 fc* ISU200ti N FR_INSTs_BRPs ffr^tt^U SPARC-V9^T 

h-7 , y7 0 ©^-rft^^%^L/c^S*^^^1-§^<sPARC-v 7-+7 l ^^-^t 
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fT h 7 y ^1%^<D7 D7h O^O — SPOra_INST_BRP_0-3 fSMWi, (trap_i 
nstruction) h77!/ 

o 

fifths y7tfigCofcB#£T\ israoofi, 'h^y^^t/feCfc^Sfe-r 
issue_trap fg-^^rpsu300{c^>f LTtiJ^j L N nti&<D%fib7vi'<D5-t>m^1rti 

> ^O^fflBf^T'E^fClSireOOtCcfc 0 ISSUBTRAP {t^ftftB ft £ *l 3 C £ & 

? «y D7h0rt(:<5S T'isu200t <k o T issuejtrap MtftB 

0 8£#gg-r5fcx 5lffSF*^<0||f5lt>fc:^ FPU600, FXU601&tfLSU603fc:<fc 

oTfctfl£ft5X7-#%£-f 3nT&&#&5 0 fuiiLfcii'K fpugoo, fxusoi 
St>*LSU603fi, t&^OUff^lci^— *^^Lfe^S*^^"T5 err_stat ft 
isB6iOpsu200Ktti^7-r5 o lsu&£5 raufr 6 <0 % fr x 5 - (i: „ psroooicj; 

0 8*#fig"r5i:, ISaoiiO-, Fpueooti, «MiflJffl^tt£g^TMJ± 
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-order^fT Li5ct^6, * n 5 # £> £ g C l^fr h 5 y 7* t> X ^8!J Jt R tf/ 

* n £ H RSI <D pcfli lz ft £ L fc <D Zt < Si ® lc % & v > & tti 1" § fc tb fc > psub 

06 %^A,W3o 

Hsafc^snTV^Sil*), fpexcep'J y^306 {i64©H2tiS^Xfixy h 

OH'O l ofcttiSU fft^fSSiJ (fp) ifMMh7 7^-f^ 

(Firj^^-^FSOTtT^K/jN^^M^^^-/ (cexc) 7-f-^F^t5 c 
037C^2?tit^53i?), •r-^ISti«f3ifiFFFP7-f-;l/K*gtt'r5rc«)©64 
©7 H^RT^4IEfiS**feOFP7w-;l' F'J FTT7-r-;i/H*IBii , r 
3fc#)64<D7 FU*RTfli£iE1Sgig£*rr3 ftt7 f F U >^LTcexc7 

^-/i/F£ieii-rsrca6£>64<D7 Ki^x^g*isigg&£w?-5aBxe7-r--;i/ f 

'J>^Mt§ 0 fp, FTTStfcExc7^-;I/FU >?<D7 KlxXRr^ftiEliS 
FPlfy Mi, ^JS-T5^^sPARC-v9??Rj/h^^^-t'7cD^T-fe5*''§A>* 

S/7t5^<-l!7f ( r 1 J ) Xtt^/'JT ( TOJ ) ^tlSo FPEXCEP'J > ^306 

rt<DSKr/Mfej£fSM*fc LTfp-i£ y h 9 §&ff]£ti;fcifc<frfc:o^Ttt, ftt7 
-f - ))/ F » , m%.L sPARC-v9#I&/h8c £ h77 7°©^^ 7°£iSJglJ"r 3 o SPARC- 

v7t>$£tl'?s IEEE_754 M£k *HSS_FPOP. *^7_FP0P, 

o ^H^fetUffrfrS CPU51& C tl £ <E> h77^^^<OM 

^tHR^M^T 3d HfigT't, ^Otl-^, FPEXCEP'J 1/ 306 <D 

ftt7^-;1/ K«\ mgfBtiSP^^ / >^< T-Tt?.}:^ fpexcep 'J y?306 
<D Frr7'C-;l/F^c};D/h^* i £)0(c^§iii:^T#§o ^<D±, iee_754_ 



(249) 11-500551 

IM^ilfett* FTT7^-/l/Ftf^LT^3^iM^£#^CO^T& 

> CEXC7 ;l/ Kii, IEEE^i^754-1985St/SPARC-V97- + T^f-^"7-a7;l/ 

tc^o r $ * LfciBE5_7S4_«iW(?)*8S[xtiaao * >f 7°^i?gij-r §o 

^<tt, cexc7^-;I/ Kit 1 00^7> K*^BIE'e&&fr§fr*^rfc 
#£>tf y h (nvcK *-^-7U-t>m£Lrcfr : gfr%mt>trctb<D\£v h(ofc) 

£^fc>^fc&©t£<y Hnxc)£#A,-e^5 0 LfrL&tf£, r¥fj/jNgo5 h 7 y 7° 
f)ti?l/hM^^to^tli, cExc7-r-;l' KH\ iEEE_754_MW£>^-f *i 
iiu^LSiifcifc^tiT^S a-U >^3i2 RXfM-yy #324 tmfiitz* FP 

EXCEPU >^306 ^37{C^$tlTl/"»'5 J; 9 lC r^ErS/^ DFPEXCEP-U ^^US/ 

^y^^i!i$^e.n^^^uy^xti7«y7 , 7^'>> FT-zm&t vrm 

FR_INST, BRP_0-3 ^©^n*^ff ^nfe*^^^^OlSSUB_W«LID 

ZttitltZo Cft6<DMfcJ\ fp#&#. (wr) t&Sgoi R tfFn«&& (wr) h 

§902 lC£Q%m2tl%o FPWRM901 &t>* FTIWRM902 It ICRU301 

FPWRjfflgi901 StfFTTWR902fi:NISN^^ ^^St/lSSUFJ^VALIDff-^^rffll/^T, IS 

t5 fpexcep'J FW5o "#I&'>»j5f&^?fc5fc0fc LT 



( 2 5 0 ) ft S¥ 1 1-5005 5 1 
FP_ISSUEtcfcoTi?SlJ^n/c^(D§^^Ol^T^ FRWRMS901 It, ^tltf??® 

W&fiiifT: t> O L TfpissueK: «t o Tf$S"J2 ftfcWii Sr^^fcovr fct 

x FPWRMS901 tt, ^n^»/j^js^rft^cfc*^-rsfc«>w*s^5FP 

0 8^#I1"Sfc, HUi$£>ifltK FPU600, FXU601, FXAOT602&D"LSU603{£f§fT 
^^t^^TL, Hff^Tbfc^T* ERR_STAT {8^£tB7Jt3o 039fC^ 
£tiTl^§ J; 5 ERR_STAT FPUGOOfC^oTHfT^tl^TL/c^Sj/jN 

*<D±* B39*#SB?*5fc> FSR/CCRFRN606fi. SPARC- VSW Wl j£ # ft! t' S?" 
X£ (FSR)^rF*g#-r§ 0 FSRtix ±$©IEEE_7540IJft£>£-'5r fCOl^T 1 OOYX 

+ > ^ 1 tr v h h 5 v -fmmt^Tst (tem) 7 ^ k . c n s <om 

£ tl 3 o IEEE_754_M^f- FR_ERR_STAT f§ ^ t£ , £ ©i^A<7X 

^>^^n§^^^^7 , © i fe(DT-S^C tem7^— ;I/K^S^Lfc«^'K:H: 
, 1 O©0!Mtf&£L;fcE: h^t PLSM307£ftLTg^L&^o LfrL&tf?., fp 

_ERR_STAT UmitZtlX**) FPEXCEPOL^>y MCft LT, C © £ 3 &IEEE_754_ 

^^stfccr^^^FTDc^fci^^K^n^ ieee_ 7s*_mn<DE<D9'('7 

^7&#$IM8b&<D&$fcOV»T* FTTWRM902 B\ FP_ERR_STAT ff^tC 

XOMftlZtifc fttt — fpexcepU >^*306 Oft/STS ftt7 -Y - ;l/ K F*g £ 
FP_ERR_snvT <i^rtfcS^*nfciiL#^*ffll>5„ ^<D±, cexc 



(251) f# m¥ 1 1 -5005 5 1 
(WR) M903 EP_ERR_STAT fS^{C JioT^glJ^n/cCEXCX-^^ F 

^^DSy^^M^ft^fRD and AEXC compute) fral!904 PSU300O ICRU30 
RRP^-Y>^Rt>'cX)MMIT_VALID®^^gS-r^o RRP^-f^^«, f5<7)Viy 
>-9-^^;brt^iiS^^t.n/cM^O^^>t°>ry h L, CXDMMIT_VALIDfi^(i R 

&%(D'?zsyy-'{ RDRt>'AEXCff@M904 « RRP^-T >^ RECOMMIT 

FPEXCEP'J >^*306 F*3<7)FPlf y hRZf FirRZf cexc7 J — F^M^t^o 

m> SB/ha^^ (fpe 'y Mc<t r>mM-$nrc£5%) v&smzffifr-fo^ic 

•O^X, RD&t>*AEXCft^lniS904 H\ ^©CEXC7 -Y K ^fffflSiftl L TAEXC7 H 

-frYm\%t% 0 mifaLtciiis*) , ^x^y^^nri/^^iEE _754 

^atgil-r??l!j/h^^fi3ii ?nrfe?>TPLSM307{c J;§^fT h ^ yfm. 

* > ^^IEEE_754 ^^IJ-T § o 

<D*xm£z#znrc$i^<D5-t><D^-fnt>K m^n^^m^mmonm^ 

a^^^^jiS^^Sn/c^-g-, RdRD"AEXClt^MS904 H\ it3i±©AEXC7>f 
~>l'} : %:*a&im^RZfm39fa(D FSR£)fsr.aexr7 ^ — ;l/ Krtk:#$&it?<£T£ 
^^g^T§fg^^^t?WR_CEXCJ^C_FTT{8^^ffi7J-r^ 0 ^<D±, WR_CEX 

FTT Rt/CEXCr'— ^^:#tffi^Rt>*ia39[^0 FSROfsrfttStffsr.cexc7'f-^ 
K (D <t> iz £ <D £ £ » t & tf < £ X& Z> £ t Zm^t 5 \m * £> $A,X 1^5 0 



( 2 5 2 ) 1 1-5005 51 

nz>^&m*&9, xftW]'\^&h7v-fmLtj7*m7ikt% FPExcspuyy 

rtOWfSt^ ftt7^-;1/ F£W"f £u £U:&5o H2fc, ieee_754 _&m h 
7 v7%%7]kt% Fn7J—)l F£Wt" 3 <D £>fsr607<9 tem7 w - ;P F £ <k o 

Kr'h»J&ffrfrM\ CtieOHfTM^Of ■ftl^Jb^^LfeC fcKO^T PLSM307 
BiJJ$£>£::f3 PLSra07fi|^fc:FRJE^JSTAT {8^&§ST£o £ ft £ <D fit ^ 

t>\ mn F 5 v 7*#»£ L fc c i: L ft B#£ T? „ plsm307{;: J; D F 5 >y 
7 , E8I8l£7*n-tr;*#liI*&;*n, CHI cpu5i« F^v 7*S§8fiitf*K:$fc:iOf& 

^ic&^rmmitznzc t\zt&% rrp=csn=isn) 0 

CPU51#|lJ#{fc£tl/cB$j£T\ PLSM307& FPEXCEP_CHPfi-^^^fi)c-r^o FPEXCE 
P_CHKfg^{Cj5S*-Z\ RDRtfAEXCitSfraS902 H\ RRPitf Y fcffll^T, RRP+ 
I IZ&Z> -ap^ri <Dfcit><D FPEXCEPl) F*3£> FP, FIT, &tfCEXC7 — 71/ F£ 

St® 9 FIT 7^-71/ K*^ ifi/mh777°iL^L/c^ RRP+ 1 
AEXClraS904 H\- fsr.ftt,fsr:cexc Rtffsr.aexc7 >f — H KrtEMfeS#ii* 

LfrL&tf6>, FTT7^-;l/F^}?ii/jN^^h^^7 , fg4^^^Lfc^ 
hrp+ n?otjr^ % ?¥lM^£#m©m@T&oftc ££&5 0 cokt 

* RD&t>*AEXC|fflS904 tt % RRP+ 1 ■tfOlfr^OfcifrO FPEXCEP'j > ^306 

*fc6nfc ETr7-r-;I/K*^CFMZSLtfBl39rt(DESR607O fsr.ftt7*-;l/K 
rtfcttfcfcSns^tT&SC fc*^* 54I#J&£#j:3fc» wr_cexc_aexc_f 

* 4 fit* ftWi>\^&%fi f 7 y 7*«« f 5 -fzmmcmR ? < 



( 2 5 3 ) !$$¥l 1-50055 1 

< I2^FSR (STFSR) $!<%T* FSR£7^-feXT#3 «fc FSR© fsr.ftt7 

J i□•^ RD&t>*AErClraS904 tCcfcoTtti^^tl /cWR_CEXC_AEXC_FTTff^ & , RRP+ 
1 "PO^Cfcft© FPEXCEPU >^306 fr^Mfrt &nfcCEXC7^^;I/K%'&£F 
ii#StfH39rtOESR607Ofsr.cexc7W— ;l/ K ft £ £ £ ft 5^ t 3 C £ 

009ft £ "fit „ . C C T? h 7 ^ TUflftt VP— ^ y #|BHfSR (STFSR) T?ESR607© 

FSR©fsr/cexc7^— ;b Fft£^Aft£ft3o 

PCH^TFPU600t J: 0 out-of -orderUtT £ fl 5 C 5 » RRP+ 1 (C &l? 3 

L T 5 L £ -7 i/ y -y^f t )i iz 9t iL o r m& L ft «« e» ELSM307tc- <fc 

FPEXCEPH — V h IC-Dh^Z SPARC-V97 ~ 2 ^ 1 1" 1 9 tfftZT 



(254) fi^Pl 1-50055 1 

#8£U PSU300rtcDHfTM^(etrap)^hU^-L/cffif^T\ CPU T/S>y ^ h ^ 
A'SJ&Sn'So -fu*>yy%*y >7 h?V*y ttClt, &TfV& 

©.fcd&^fflSftfcffiMHtofcfc: rfi-^^yhiWj tc^ft'TSo 

•y * # > h a? * © Mtft^fr e ® 0 tg « , fgfT^jS £ 3 ^jflijift^ tc ft 

js-t s f- x >y * > h co * {c teti £ n ft 2/ \E\mr %> c t 1 * o r si 

5fefr"T?tt£v»C f-x v*^:/ h&##^lc#£L£l^fe Lft&l^ 

-3<D?-x>y ^tf-ryh^Wfi:, ««Wfc%fr*ftfeSiJ»lte3g^K:ovTO* 1 

oo'^^k:*f*s-r5o attwtssfT^ftfe^o^T^f-x y *#>r > 

welt* < , t? LZKPtmm&zft d m-r j: 3 mm^m^ 

, *SK|Ba©fc*DS^WK:^-xy^Ji?>r>h$ft5^«|^<) h^o ct 
iifflfttff-x v trXJ y h Sftfcf&^KttJ&LT^SfrSfrlc <fc oTtt?tl5 

o 

£ft5 r^.^7yyj fcl^SiStt, fi-^^yKO^il 
K f S It t ft fc v */ y $ fig * IeI W. T 5 c t K X o T ? x >y * 4? J y h ic V > T 
v^ytf^lslflU cP05i^O^fj&tfHfT*^ia"r*^<'iiS«4ffa 
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7 V t^x V y V Ztlfcfitiifr SIi^(pI<7)^O^OliQin-order 

mnh^yf (etraps) £ jiji l fct§ n\ v^xi, ^ ©sraft # s^&^-r 

SgMJtMft'K etrapste, If Sfg^tft^cilT 3^ < t%v >y 7\ 

UK tc a ^ «y * X -r y ti ^ y * 7 v rf * ^ 1/ - 3 > <D mft # X « M S K: 
tt^frftSSfltfl&fffeftl^o ffl£fc-£Tfl§^5ftfci§^ vi/XDrtytrv? 

7o^y^<D7a-0#fc^{fctf&o/ci§-£ (lAtf, bcc, fbc 
o ^'^7y ^-7-»t|?:fx >y * y h ^^Ml" 3 & £frft fcti • 

§ 0 &z®z^mmz^yyttm*\sim-t5rcibic^v ^xr-y/w^^n 

§0 ii»4v5/Vtt, fiJfflBj^ft/N-F^xTtckt) , J1M'*;l/&;fc»)§i&4 
OcD^^y^y nf^n: tfC^iJI^^tl^o ^7^77^V>'>«|?: 
M"f 3fc#>0fflt^ffligft^>y ? h7f*>^«I*fi«L, /^y ^Xfyy 

TfifStftttffiH^^II^-rSfci&tcti, 2 00JiIiJ*J8^Lftttn«ftSftt>o 



( 2 5 6 ) 1-5005 5 1 

mwM i $2ftrcm&. ^y^xr-y^y^it, ^r^r-^^^-^unv 

^X2<D{iiEfcH#rfe$LTg3RL&^o H 2 £ v 9? Lii ^ y*(D^mffi. 
&Zl'?9&t*im&<D&5£TCD$iiilt, T x y y b £ft& < T(i* £ & 

s„ 

Z v f^mffiTZ % 0 04ofc^£ftTt^iI <0 , 

bkto305«, v>y;Vy^7 7^ #g(XM!fc<D-^>y^-y ^x-r y 
'^7yyt^7nf7 7<DM£t>-ti:©^-r"ft frm^MJkXSWmfr z> <D cpusi 

oiHi^fctoTiiLTi^A^^-r^i: tzmmTz^v ? b^y ^mm^- 

V b (BTCN) 401 %15h,T:^Z> 0 BTCN401&, DFB62F*g<D&^ t<Dl£:Vj3-— V b S. 

z.-yb (bkup) 402 H\ v ^ yA y £ 7 y U»**£-f 5 C £ 

^7nf-y/a-yh (bkst) 403 ItTi/y^v 5 ZTvyzmteLMfc 

lic-f ift'nfCjl'f £JIt>^y :/&tM>y nf y7*m^TAy *7b=?y 

1. fi7^Wy b^^'W'fu-tyWAy y~7 

Vi/Z/rty 5Tyf&, ( 1 ) P S U 3 0 0 F*3<£> P L S M 3 0 7 # R E D M 
o d eMDxy h »J£it#fcfc£, Xfc* (2) >)t7Wyh 3 0 4 tf^U 



( 2 5 7 ) 1 1-50055 1 

tft^ (mispredicted instruction) £$ttJLfc£tfC^ij£ft3o £ % (3) 
D F B 6 2frt>B H^n^ (faulting instruction) (UfaM^ (execution exce 
ption) , W% e - Y^yf-hm^ntzt^lt, ^isyo^v v?tf&M 

'fVfclblZ^ft-gnrcT-jiV Vft^y h$t<$ (checkpointed instruction) COM 

S^i/yy-'f 9)l/&tc< /^y^T^^n^h (BKUP) 4 0 2ti, 
7*7-K^fcS-rs^©^ff«SI*^-rft*E R R_S T AT£D F B 6 

Stfl5-^£Mt5g/T -(09*fcf, £B (deferred) , 7*-#<£®h 
SjSIfrft^) ^-^S'J-r^o F X A G UtffJtgXtel&MS^frfr&^if^Kfi, 
*<0^f?:i-'y "hfrSOE RR_S TATfi^ffcK -JRJCX^-lf ?H«:#if*\ 
E R R_ S T A TM^'f O^OS/'J 7^#^ S NSO'f x -y 1 #4 y h 

SftSfeO^iifcl/^ &^fC«^3E£B#,£T% ^7^77/fx7^t^ 

>Mc3ij9 3T5n5o ^fi7nwyhs, i8MH8££(huk: p s u 3 0 0 

M I CRU3 0 1 £<fcoTSiJDijT£>ft, f*iMH6£llf fctt I S U 2 0 OtCko- 
TtSM*i:ffl#£fe£*u I S U 2 0 OKioTiSSn — K (op-code) R 
W^OS/'J7;l/S^i:±fc^DFB 6 2fc££>tu ifT^-7 h<DW%fim<D-^> 

idzmznz ^7^777fx7^^yh«, fi7^^>h7 

f^yUfSIf^i;; ^stf-Ty h##ttS5KK ttfa-7h (ffl&tf* FX 
IK FPU, FXAGU, XfiLSU) ftT'fJffl RT^fctftl 
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2. mm^, RED Mode-. RtfMff h 7 Vft&Wlk. & Zrty V 7 

m^m$i^t><'y*v^$jy h 3 0 4 K&^T&ibzrct xbred m 

o de^x> h Vtfftfrrc£Zltm-?$>. B KU P 4 0 2 t Z-yXrty 

®&fc*/*y*'X-ry:/7£.W\ Xlt'*vt7V7t£lfy WlWtrty 5 7 y -ft 1 JW 
±0^y ^XxyytOffl^-fr^^Sfc-rSo BKUP 4 0 2«f-x-y^^^> 
h • ■ P2?«y ^^.-y c^a- «v MiSU^^l/SK, DF 

B 6 2&tf^*'y^-^-r> h 3 0 Afr$&Vm%^<DntfW&\C&'tZft®.1t 

*ft'£-r*o iSW4CPU"ett, PS;-y^-yF404B > DFB6 2X& 
*tfyf-iIW>h 3 0 4fr£gtffc&:7 1 x<y *#-f> MclIILT "OR" BP 5 II 
Sftl£&5o «¥^x > hiilJRn^<y*4 0 5tt, H<Dfi7^^y 

•e/c 0 4 <fc o xmm zftrci-xvttf'Oh ^©/s >y ^ 7 <y 

WjLZ^&SlCtZo BKUP 4 0 2«\- E<Of-x. v 2 #4 > hSf*;<-y * 7 

i7^^>hF!Tl?n§o RED Mode^i^7^77^CiLTti 
, 7S/>l43 5yMftJ"J7/l/#f (CSN) fc«fcift<, *n«fc9tt**^ 

o 

^{ciot, S^of^7^7 7/fi7^Wyh 

'^^>hn+ 1 £jS*.T&i&L/c£:£, f x7^^> h nO^ i ill 



(259) 1 1-500551 

y 5 a ~> u 7 jim^m # & % rz # k t t> -r tejg t z c t « * ^ D 

^tf-MEfc&gfc-rSo'fly***, ^x«y ZXJy hm5b^>U7;I/#^S N=10« 
^77 Ttegl&Stift^o Z<DiXt>9. EfigfctfSgH:, -?yy<D^v?X7-y7 

^ * 7 -y y ft ffl © mbs * ^ tm V h 3 o 
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Xvt h77^3 0 5i>K ?i/>;?7 ?7y7lc&?T&W%$:lf% C PI) 5 
1 ^7>y^*^CTl^C £££n£-£3{g^i;, £<D^iF£gtf3C PU 

h^-r-^ff^t A^fiic^fi^ (DO_BAKUP) £7+T- h hfc £ 2, ~fu 
P U 5 1 <D&%1£, DO_B A KU Pfg^lC/SgLT^S^gtf fca" -y hflO 





tif-x^dWy 


?xv?my 
b n + 1 te» 

a*? (f-xv? 


%Lt?ntz'<y?7v7 
Tti/sy 




NO 


NO 






no 


YES 


n + 1 l^»?7»y 




YES 


NO 






YES 


YES 




$ e 


NO 


NO 






NO 


YES 


n+ 1 lZ'<y?7v7 


m m 


YES 


NO 






YES 


YES 


n + 1 {C^'y^^y 



J 



U 5 1 <Ozt=.y K ffl&tCrfy#7y'7Wltt%l&ft"3lf&C P U 5 1 £>a~ y h 

:(#KPsu3 0ort<Da-7h) a, do_b AKUPM£gf§u fro^e 

tlfcJ&SfSo R R F 3 0 2 ii D 0_B A K S T E Pi§^gft§^ D 0_ 

b a k u Pitasi L4^<: t iciii^nfcK ctiti, rrf^cpusi 
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y * 7 v 7fc J; ottti^; < , Xf v 7$te#|g*lHl£*-3 <Dfcit»&g 
D 0_ B A K U P fg#{C J; o T# S * n 5 * x y * sj?-f > h Jfjfcf 5 x y 

hvmc nmcmMZfttcmnztircrxvttfjyhcDA pcscfnapc 

<9fit$\ C H K P T_P C 

SffCHKPT_NPClTO?W5, Ctt^OfflfiAPC&tfNAPC 
<DU^X*1 12,11 3fcg2tt*ftS 0 PflBfc, ffl®lsi?X$?-xv?#4y 
MBflUi-'y h8 1 7«\ DO_BAKUPfiffcJ:oTlf^nSfi'^# 
> hfclHLT£frSn;fcSiJWUi?X*0rt£* % CHKPT_CNTRL_R 

e Gfi#©fgT"tB^j Lx cn^rt^fiia 1 7 izm^ommiy^x^yr-cjis o 

0 * <0*f (S f 5 M U 2 N 0 R D / W R H#t n i? y ? iz J: o TIBtt * ft 3 0 
MK, 0 1 6tCjH>"C\ FXRFRN6 0 4> CCRFRN60 K &tfF P R 
F RN 6 0 5§^©fi7^^yHEta^7 h6 1 6 its DO_B AKUP 

OU^i»7y^ v C HK P T_M A P (DftZOm^V&tll- 5o C£>HfT£ft 
fcf-xy tlMy h(OV^h^yflts ffl'Muisv?6 1 3 tc ioTV^A 
V>y e>?ns>y-* 6 1 5tCif LTlBfjt£ft£ 0 H£ % 7 U - U X h d.- y b 7 
0 0(i, FXRFRN604, CCRFRN60K StfFPRFRN6 0 5* 
«©ftlWU^^(DSIff?nftfi'^3K>l'yh07»J-'J7hi&, CHK P 
T_F R E E L I S TiWPffiAL, c (OMmty U - U X h n$>y. * 7 0 
lfciBtlStiSo 

MWCPU5 1T1i, e-h77^J^Tl^^T'fe, >*v*7 

*>>*^JW (I SN = CSN = RRP) £ft % b^v^Z^zmmtZUmlZ 
. -OJK±©e-h9y^«DF B 6 2 #7+T- h 1" 3 C £ (i pT^T*&3 0 
W^CPU5 lO-^flSMTtt, XP7 h O&tf 1 ©S'^rteBBTSD F B 6 2 
SOx^-StfttjiM ( E R R_ S TAT) 0&4fi, 1 Ify M7-|f , 
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6k*7f>Oi/'J7;I/#^ (FX_SN, FP_S 

N, LS_S.N, SlfFXAG_SN) , Rtf&fSM^ ESS 5 7 v 

xy 5$jy b%:nmt%(Dlz&m2n% 1 6 lf-y b<D 1 -fry b • ^x>y £4? 

^>h-^^h;l/ (FXDF_CHKPNT, FPDF CHKPNT, FXD 

F_CHKPNT, LSDF CHKPNT) A^ftoTV^o MK, K^fflffc 

^^Wr§1f^ffi^WP_M I SPREDttl-^yh^jr h/I/T'JjoT, 
r©tf>y h i (7)7+1— Mi, i #S©fi^^yFi!)l»^Mt, 
rtytTVftt&mt LtcCt^to ?j:vt#-{yh^? h fruity 
7 M 0 4«\ 7 h ORtf 1 <D&42)>e><D 1 6 My b<Dl -*y b^x«y> 
tf-Y^b^ MKD^rtcoi^r, g«ft£ai3ftl$$3. cOftf^ttv>>*V 

-r>h^^ bill*, if f i 7 ^ W> h f i 7 ^ W> MRn 

ffl<0/* >y ^ 7 >y J; r BE 7 t fz * x -y * y b MO^ v?7V7 

&igSj£ft&^ 0 1 W'yf^Vh^II^ (WP 

_M I S P R E D) it 1 6 lf>y b£) 1 -#<y b^ b >IT% gfflro'e «y b i © 
7+J— ht±. i #B®?-xv*#>r>b#^fl|i^EttJSU- rtyfrTv?* 

3 . f5in^<D^^W\0 ~7u -tr «y +j-0/^'y * x r y 7 
75/^^Xf7ytiDF B 6 2 KK^S»M^6^$nfe"Hff«Wn 

(e-h77y) era** tro^ettsnso v-»A-7^7f7^7-» 

^ry^fcOffl^-pjBese ttfg^tiK /^«y ^7>y 7£jgl!it*< Tfe 

^'^f'^a-yh (BKST) 4 0 3 fi^y * 7f <y :/<DllJ$££gt + & 
ot^5, "^7)Xf7r I+DFB6 2 

tc^WSM^^S^-rS e - h^y^OJSSfc trees y£JJT*fe5o ^ 
•^Xff^ft^nst 2 0<£>**tfvS/:/»«:jgc5 0 Sit, 
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^x^so*iii/^^^t$n§„ m2\c i s nit^y tzTv-fmtt*ffi 

C S NRtfR R P^TlsloTja^-rSc: fctift^o Mf&^ttttiiSi: 
LT j e-©7*-r*:/'l£v F^A-'J>^7 h^ClfLr^T, * fit J: of C 
S NRlfR R P <7)j£ 9 (advancement) £«J*TIA5 0 SfWl^-^gC 
* "f tc < ^fr£ ft t £ f£ , * ©tft^cft fST 5A-U>yif*yh # ? 
H7£ft5 0 UBWb7y'7*±3-<.&r>rcV$tC. A-tfyf> (RtfB-e-yh 
) ii^UTfcftoTx CSN (SD'NMCSN) O&DXtfS^Og&lEHIfcff 

vj/^-^Xfyyafftt, /S>y ^^r-yftthmmmm^ (BACKS TE 
P_LAUNCH) R0^7^Xf7y{CffflL/ci/^W7^^f7^>'; 
7;U#*§£I8SiJT 3 P L SM3 0 7 fr<E><D^y y 7^ U 7;I/#€f£SiJ(I^ 

(BACKSTEP_TO_SN) (C ioTB K S T 4 0 3 KfiH^TRIJ&StlS 
o £ft£]£i;T. BKST 4 0 3(i, h77^3 0 5^7^7x7^ 

— K^HfJ^LTl^C I C R U 3 0 1 RtfflfiOC P U 5 1 Zfah^Z^y >7 

XT-V/mmm^ (D 0 B A K S T E P) ^ncttiot^'yi'Xf 

y^"¥^#*«S^IIJfi-rSo BKST 4 0 3(i, ^>y Wf7 ^JKFilfc^S 
^o^^y h%mML, PLSM3 0 7tc«J:5^x^*mfcTfcie>t«:ei&y«c 
fc^Rl^ftSaSiJffllSBfcLTMSi: fc^T'^^ii^^^-rSo BKST70 
3&P L SM€>g}£lc£i;T*X*£IIB$&U ^X^mi^ 

BKST403&2 0©&ff=JB5££gI*f ^Xf7 7£fii3o fcDSlO 
e-h7 7m§o e - h ^ «y 7H\ *gg h =7 y fm^tf 
PLSM3 0 7K ^T7t- hZtl? ( I S A D EFERRED TRAP 

y**?^ (B A C K S T E P_L A UN C H= 1 ) T"&S £7V— h ?tlt. 
l^5££KEI&£ftS„ coif^ ^7^Xf 7/lttA*7^Xf7^ti5i/ 
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'J7^#§ (B A C K S T E P_S N) £$Lg\iCf£& Z tl3 i/ V 7;b## (N I 
S N) t<Dm*mtb% B K S T 4 0 3T?tm£ft3 0 %-&t>nrc$tf}<Di/V7 

m% (isn) ^^-e^ns^y 7;i/#*§ (ni-sn) Mffl-r 

It, C PU 5 1 rt0fBtt18«fc«#3tU ^*^OBU<D^fCiiJjgf 

7W\ I8flh5y7te4tf P L SM3 0 7 K «k oT7^- h SnTSMTffco 

T ( I S A D E F E R R E D T R A P = 1 ) , fr~DA y * Xf V 71m & SO HP 

fltetf, iBUh^yt/^feSe-h^v^^-rfi^ (B ACK S TE P LA 

UNCH=1) *e*SCfc*7-9— hLT^S«^KjB«l*nSo-COii^ ^ 

y i'Xf 7 yifiA" 7 ^ Xr 7 'J 7;b#*§ (B A C K S T E P_S N 

) i:, ^tlS^'J 7;I/#^ (N I S N) £<DM£&&3 BRST 4 0 3 Tff 

7^n^ 0 H-I^ti/-:^7^Xf7/i(i, iimo#flg^'y ^Xf7/J; 0 

(C|LT^7i'Xf7^n§, Hfot, 4 0jt0^^lA'7^Xf7/ 

Kw-s'fca-^jiafcigsa, pc^v^xfy^i^i sn (xkni s 

"IDLE" SJf "BACKSTEP" tm? 2 0<D#Hfr 6&3{8!» ^> 

IfflO "BACKSTE P_L AUNCH" 7^- hit, B AC K S T E Ptfffi^ 
£>jl&£&3 0 Sfc, BACKSTEPttSUcftSSKDO.BACKSTEP 
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tf. BACKSTEP^^Tcf-li, IDLEEgt. 

£|S]$J-f32)\ f-x«y^^-r> h^H^f-r^^e^ ;S«y ^Xr'y7*£$/£3r# 

/<y>7f7/*KI«f«n5. EP^> 7D^7A*^>^ (PC) , ^OPC 
, R R F £fBti£ tlfcftSL &lfV*'CI*vy7Kfcm'£tl1tmm<JEifi'£tiZ 
o F777PC. h 7 7 7 R R F , Rt>" B R B 5 9 <D#i ^ ^ tt?^ Ot 

^X^'J^l/-A7t-V7h77^;l/ (RRF) 3 0 2 tcEffiShfcns;*^ 
-^£-3— ;t/ S^^yl/Vy try ^tcliig-r 51^2^X^7 7 

?n5o /^y*X7 L -y7 , iIfcHt# (DO BACKSTEP) aVT^hStlS 

fc, ICRU30K RRF 3 0 2, MfUCC P U 5 1 2 /^ynf-yT 

Xx>y7-»M*;WcM£D*K1t£n3R R F 3 0 2 7>T"rA»H\ 

^t, :n6o««(0Ei £tfM£Hfc-f c p u 5 i«\ 

Xx>y7ijf / P^Ii^*fc-r C P U 5 1 (^{:PSU3 0 0rtO) £PkK.s BRB 
59, ISB61, StfDFR62 h£##)T, ^<y^Xf>y7ffif 

*£#U ^tUCfS^TSo RRF 3 2 0&, CPU5 i^^'y^7f7 7?t 

DO_B A C K S T E Pilf ^SitS^DO.B A CKUPf§BSi 

U5>X*U A7*-"7'y h 3 0 2(t /Vy^Xf 77^7t- 

NL/cOT (D0_B AC K S T E P) fclS^U D * U- A ?nt0l? ft'S 
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R RF7^TL(0mt, DO_B A C K U Pi§fl^7i'7y^f'^A , > 
>h»fc$U\, R R F (i, n$?;fcrt/-y 7 BH 
■5 V-XXtifrt ftr- ^ffi^fS^-f S o Vjjfr-v 7 K-7 w S^Art/ 

US?X*03i]l!J*SA,WSo R R F 3 0 2(D^lCfiJt)^T?>nfcUi/X^« 
ffi* Xfib> ? X#-7y7 P <D{Rjn£> C S NXSR R P*JH6SC ££<fc-pT7 U- 

d x h 7 o o^tiiStBin*^*^* b^^cniof-^f^i^n^^ 

o R R F {£ N ^7^Xr7 

7*Lfcf%^£fc tllfTL/t££[E3CM&T\ 7^ v^U'v'X* (*-;l/K7W. 

l£R R F/^Dy^lt^So B 1 4 M\ n^;l/-7-f ^;W-y 
l/i ? X^ l J^^A77^;l/FXFRN, CCFRN, FCCFRNMFPFR 

n £ (si ft £ n § tt 73 # is rig T-fe § o 

RRFfOmmtkl&fzmWeits Ig-OfrVm® (LOG_OPHYS_TAGS 

-y h 3 6 6©^n^tCfii#(Ofca6» W.fr/m*M®3--V h 3 6 5fCf: 
tiT^So Isidore* R R F£l^X#U*^Avy7 , K:St#tij-f fct, RRF 

. /<y *Xry7WTfanT^S tt, l*/f tP^77 3 6 5(i, 

h 3 6 6 ^ffrJQP LTn D0_B A C K S TflMffc «fc oTHS'JStlSfc^ 

_OPHYS_TAGS_BKST«#OJ^T?aj* , r5o 0 8, 16, 18, R 

, FXRFRN6 4 0, F P R F R N 6 0 6 , Rtf C C R F R N 6 1 0 IC'MtzZ 
tl5o H 1 6lZ7jK-?£oK, D0_B AC K S Tfc#fcJS8"f SflJflSnS?-)/ ?6 
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y b 4 0 3«*tcHff*n/£:iSAnO^'J7;l/S#j5p50^y ^Xf7m X 

2 o.O;^ >y * h 5 v * ttML v »<C «y ^ 7 <y fAXf** f/ yt\ ytXr-y 

- h • n- y h (Precise State UnitJ^aH&'f So V -S/> y * 7 V 7 P (i> 

• Xf- h -ar7h^CPU5 l^r^f^^ x>y^^>h» 

Xx-h -a-7h^CPU5 1 fcf-x v ^4?>T> hftllOIKIOlfSOt&^ISi 

ftOffll^tti ^ fe f l^SStf i)S*j|« L, Xy ^TsT-yf^iyy^mMU 

7.7-y7£LTmftT*%5o C<DMVlt, C P U 5 I IttitHWW&ltit tltcft 
&T\ #Jy*l SN£ttJS-r*fflM*%ffifcJ8bTl/>5o v*>y*i»*^<0^ 
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il^xy^^yhi: I S Nfc®ig<Dff}r^tt®SJ»7S-&54i5o 4 00^ 

04 4«cpu5 1 fticmmmcmfrnrcmmw%:mftui/y?RVttm^i' 

y (PLSM) 3 0 7^t o PLMSMofrcD® 

£fcf «• flyft&ftEii, RED Mode, %fr h ^-y ^ ( i - t raps) . 
ifTh77^ (e-t raps) , SUt)i&#, SO'iWJ^tnSo H2fc& 

3;© n & 3 ismj o os'm * «n jggf* su^-r s Sfj * * -r o m 4 (c 

Backtracking (B a c k u LT/XiiB a c k s t e p) 

, REDt-Kffia^eift-rssjjspM^^-rsaiij^fc-ro 

^OSffXttHfT^KSCSa^OJ^SOM^tCO^T, P L S M3 0 7 K 
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*Gt%itm9lih7-y'7V&Zo RED Modett, SPARC V-9 7 
t a.7 McmWZftT^Zo i - t r a p s litfr^&fTBffc I 
S U 2 0 0tc«KoT££Sft3«fTh7v:7 p, e&So cn^ti, ®tl<D\si/7,$ 
X lf;l//7-f;l/ (spill/fill) h77^ fa*l<D h^'yT 0 ^ (TA. Tec) % 
^7^tXi7-, jlStfr^ -IRK:'; £fr 

e-trap s'tt"r-*7*7- h'/UO- 0*>5M*2l5n*llff h 5 <y 
&tf*i{f&£&i^ 0 cfttes fifthly 

iaawtc » l fc g^$j-e& $ c t * 7 * >y > h l 

fcfct, h 3 0 4fi^$n;:<I*f£&3o £> U fttifr 

o'fcU fiWn^HSIIi* nrv>*ttntfx ^M&SiJ<9i£#£tf?§fTh5>y7 0 <fc9 
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il^JZlUfljfiDi;^!-'^ (ESNSL) 481 DFB62 

^m*^tswmmn*%tf%t9<K. vxv+yv^-v h3o 4 ^^tt*®-^ 
-r^;b*{cl3tfcfRin^£D^^?iij^^-rfi^ (wp_mispredict) £ 

£W\ SKifiO I S N*§W\ £fcHfC E S N S L 4 8 1 JS&VS/y 
(C U R R_E A R L I EST_SN) fr£ 

©iffc*Mnif^^^tt^^M©S^^>^^^;PT-Ma^n/c0iJ^©S N££ 

»SM*Stt«lSo &HfT3.-<y h*^<0i§(i E R R S T A T£#A, 

W£ 0 #J;Uf N fel6 4D^^ 3 >A-ijyy3 1 2«D^S N= 1 ORth* 

s n 5 6»c*fLT0im*^i;ntt, *¥0Wfi i s ncomzmsc tftuam 

*SC^ttaj**^o feU ISN = 40%^ S N= 5 6*<«^0>M2:*3o 
LfrU fell SN=6%f>, S N= 1 . Otffc^fllflfcfcSo 

ESNSLU481H:, «WmRtf»^*«^W(ftS:tf||fi : X<y 
US?y * (PESL) a-y h 4 8 2tftl5*T, P E S L tf&m S NSJpRtf 
Mno^KS^i^TM^&tf K^ffll«iak:«^)(afij[*f?f-^ Set #iH*S J: 
t^o PESL«I SU20 Ofr&fSfTh^vT'M (I S U_I TR A 

P)'RtfS>J9i&2MB^ (I S U_ I N T E R R U P T_P END) fcSfgf 3 t 
mz. Ba c k t r a c k tff-x y > H» SOifcKfcS^TK^ffltffl 

ft h5y7<fc!)i^<£t;;fcc Backtrac ki-7 

h 3 0 5A>6MI SPREDI CTED EARL I E Rfif*SIt«, £fc 

, P E S LimM~?isy%.tfm®Ui?v * (SMCL) 4 8 3fr6#tHt#'*£ 
fS-T^o SMC L{i^^Viyy4 8 4 &Ol*WM{§#%£n * 4 8 4 £^ 

Iftj!!iILTl>5W &frH7v7\ ^tTh^>yy, R E DUO 

^*n(f*0^*»giJ-r5o fflflOtftRtttftl^S'SM 8 4»CfB'tt*tl5o P E 
S L 4 8 2 acn5OA**iaRtf*a<0WJ|.Olft*tiJ&»Ji)SOlLfi!ffl L 

, m&nffi*(ovyy?j t )i<Drzib<D%rc%:mMcBzm\tzm^ (new 
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_ EXCEPT 10 N_ TYPE) %%£t% 0 
WftM&fm&£.Ui?y ^4 8 4«; DPU51 ft(Dm<D=L - «y He C P \J <D 

o MtlilEf ECSlGttTAKE_TRAPif^4U ^ft£ h 

^ -y Wff *>ns«iJSpgs^Stf h ^ -y 7*<D«££^tr h77/X^y?a-7h 

KjgSo COh7";^^^a-'y htiDEFERRE D T R A P_ I N C 

1811 h :7 *y fcfrE? I C R U 3 0 1 lc y M *) , 0)Jft£ig;iT 

— SNStfNMC S N%jit-&§o ECSIGttBa c k, t r a 

c K£#LT\ E(0^S N\ZAy *7Xy-y ftZfr (BACKSTE P_T 0 
_SN) , RE D*-Kfflfljb<&5*\ f LTR E Dt- K^WOif ^icf* if O 

^t^y^T'y^tSfr (B A C K U P R E D) £^Jf S$0£>{B^£>^y 

n77^X7 h 3 0 5 (CjgSo Sfc* E C S I G 4 8 4 ttl&^&SMSTflM* 

^DFB62 (K I L L A L L) RXf ISU200 (ISSU E K I L L) 

izm*). DFB6 2t*flttt, nftft%fim#<Dib&<Dmn*&M1&T'rZ£ 

P L S M 3 0 7 h 7 7 LT 5 0(Dl%5i, ip^fij K> UyK 

H5y7\ 5£fTh7v7\ Hfrh^vrA KMJKE^f 5 ? ZQVmwm&m 

PESL 4 8 2BSMCL 4 8 3 K'ttl,m&(DVm*M$ti&m? 3 C tfr^frfc 



fe © <fc «9 - B# « ¥ ^ if 5 <£ 3 o 
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RT£*#Jia£ttWT©«fc5KLT£«:5 0 R E D-N o F7 7^}«R 

, REDO/7-h) fiffi^-oOtfS^Ol^&frJTt^ 
&£ML&l/>o ETRAP-Re d7 5- bRrSm^MimteZ&ML. ftlC 

mvh% 0 I NTERRUPT-^h^^y^^i^V^^IifA^^t, jlif££3£ 
fflt5££tftii&Z> 0 MIS PREDI CT-3 b^vfB mmt? 

^3<DT\ f§lTh^^y«^C?,^^ 0 I D L E-R e d b^yfltmM^m 

m^witf^<m%rci)\ mfib^vj'tf^fr^rcfrvmfemifrnz backu 

Ps\<DMmzffim?Z> 4-D<DB0)—D%ft? o B a c k t r a c k ttgftJift<fc 
E. h77^' X£y tlc&Z h77^I 

£gAft5^£0W£PSU 300 tfK$©¥&-£l&ft]-f 3 PLSM 307fiTAKE_TRA 
106 fiTRAP_VECfI^^^fflLT3|frrc^FPa APC 0; t>*NAPC£ * tti L s 
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Y -7 y ymmfr- y n V ft h y y 7 p #sparc-v97 - * f * ^ * tc £ D 

ft&ns#£) tjaunsi^ f&j»i^x* 7 7^01*00 i*bi 1 7£^£n 

fch^yT^^y ;7n.-y hsi5 %#A,W3 0 C £> h 7 y 7*X * y - y h 
sis «0 4 5 fcMfcS¥fflfc^£ftT^3#, K«xW>hfcL 
< tt IB tlx > h U * «| ^ ^ 7 s - ^ Ett«ii r * 5 h 5 y 7*X ^ v ^820 £ £ A, T 

spARc-v97-4 i x^7 c i'v:ia7;W;:j;ftf£, Yvv? > -/uVvix* ij*?y& 
(tpck h7y7'*^Xh-yo^7i»'*!»if(rapc), h77/-7>f- 

h (TSTATEK h777' 7"(TT)<0&7W-;l/KT?&5 o TPC *5 «fc t>*TOPC7 

h^'y^An^nSH^©, BRB 59<DAPC 1x^X^113 *5£t>NA 

pcl^x*ii4 rt0^^<DAPc ^S^5cfct>*Napdi^:-g•^•t 5 ^^o sparc-v97— +r 
^t^ + v- a 7;Kc 12 IKSftfeflUc* TSTATE7f h5 y 7°7b^Atie> 
ftftBf^T'H 3 9 £^£*1/c:ccrern 6ioft <Dxiccb £ <D ftg £ , ^1 HCtjk 

cwp 1^X^809 fecfctfpsTATE^S/X^sos <0 rt^ £ A,TI/^ S 0 tt7 >f — A/ 

m4 sicnmmzt. H^y^sAncnfett, 3iftccs>c» npc, tstate 

fcitfTTO&ffiii* y 7*X#y ^820 (DfBtixy h D (DrttDO-ir-OfDlBtgx 

y h v<Dtti&7 j-jiFfoiamzftT^Zo SAnetifc h^y 7*<o*x h»" 
m>is-?yte%xnznrzh7v'?(D® ! mzm%i?5 0 u^u^e; tLh^y 

&PC\ NPC % TSTATE^S <fc tfTT£>&ffifJ\ h ^ y 7** £ y ^7820 OlSiixy h 

2 h^yy^ffia-rs^fc, ^2©h7y7 , 5aa;i/-^y^i¥u : ai^nSo 312 
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2 h^yytc^-rsEttxy hyrtKffitl^nfcpc npc, tstate^s ck t/TrO § 
cpusi^, Sg2 0h7yy%SAtife«pjSO«Slfc:B5Si:«t, 31 l 

^a^-^-yODQNEfe L< fiRETRY ift WUfT £ ft £ £ , CPU 5lM 1 h V V 

H5y^©ffia*"9-#- hf 3C tliH&ms. fit, sparc-v97-+x^ 
65* 4 ffltDKttx > HJ «\ l^X * £ fc«S2ttx V* y h <0£«M©MJs;# 

^77^X^7 ^7JL- >y h815 It 7 U - U X h n <y ^821 
^ii, ^h^yT^jiBf^ft/cTPC, TNPC, TSTATEfeJ;a J TTC»fii^|5M-r^<31 

h^y7°X*<y ^820 £>Kf§xy h V ©£T<9 U X h £M LTV^ 

5o H4 6*#sg-rst, 7>j-'jx hVi/*2B22 its ^isyy-j tkom 

It, 8 t£<y h(DFREELiST^^ WS^Slt£ftfcgi£MTO&f5fIx> h 'J 
<DUX h£f2tt"f 5o C ©freelist{S#cD& tT >y h h =y y £ y ^820 <D 

zfr&fr%w,w\*z&<Dv'&% 0 freelist^^ h ;i/ j: ommnjmv&ztmwi 

ZftrcmWmm^yh UtcftU 7 7-Xh7yiyn-^23 tt^fc*©^ 
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S<JT3£±Uc x £AftS^£&<0 h 7 y Stpc, topc, tstate£> XtfTi 

FREELISTO i/ y 9 821 & $ *-JH2Utftfi%836 fc^A,T?^*„ *tlH\ 
FREELISTM^*^-;Hf D tT y h C t h7 7 ^ ^ 7 ^820 ftOlE 

£"f ftl£». ; etl(iNO_ENTRY_AVAIL{i^^M^'r§o 

H4'5£#grr3fc, psu 300 £<fc«9 h 7 7 ^SAilS^t C t tfftg^tl 

^ £ feNO_ENTOY_AVAILfI^ ttfljffl T? # 5 fgfgx U * > h L&l/^C £%7f 'L 

T^5-fct, ^ft^ffi#LfcTAKE_TRAP fg^fi, TO_HfTRY_AVAILM^ti:J: D IBtt 

£^£&^o IK, PSU 300 It ISSUE_KILLfI^*5 cfc FETCH_SHUTDOWNfi^ L 
, ISU 200 fccfc^^^-CDm^tBRB 59t ^S^C^xy^t^^-r^A^ £ 
tlfi, NO_ENTRY_AVIALfi^t «fc 0IB^X> h ij RT^^fcS C 

£ t «fc t) f- x «y * ^ > h tiMo h77^X^7 ^820 <Df21gx y h 

LfrL^, NO_ENTOY_AVAILM^A^-ti:e)*V^ tfCPSU 300 ttMSlI^S/X^ 

7 7-T;l/8oo C^LTtake_trap -ffl#%tfj*-rs*^ Mtaketrap 7t^«MiE© 

y ^816- ti» ASI U'V ? X#808 N CWP Ui/X$809 4o J: D'PSTATElx^X £ 805 O 
F^^M^ttiLT ^OL- «y h815 01^77^X^7 ^820 fC#t# 

cntlel^FfC, h^<y^X^<y^820 fc|\ Ih77 y ^820 <Dtpc 
fc: & o ft 1 1 fc 0 8 Ofsr/ccrfrn 6iort©xiccP ^ 7. # <Dxicer — 2%g{mt 5 
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TAKE_TRAP fl^fC Jg U , 7 7°X £ >y ^RD/WR ffllfP U i? y % 822 lit TAKE_TRA 

p Mfc <fc 0 ftfc h ? v 7°* << 7° (tt) 7 w 

K*tttfJ-rsfc#fc, *n£h5v7 , X*v*820 So rd/wr □ 

^•y^822 Sflb/CAPC, NAPC\ ASI, CWP, PSTATEfc XST£(D i§- fit 'JeT n WR_EN 

o xiccx-^«|sI-(Diei*Xlx^> h(DTSTATE7f -;l/FF*3 

t # OWR_ENTRY_XICC fl^fC (£ C X ilt> ft % o 

Ml 7*^m?Zt. Wb^X^RD/WR/uPDATED^-y ^816 

tlH £tlU- X £ silt ft $ M f» 
H4 5£S?hfeSD<, X£>y^ . • ^ <y ^(rename 

MAP) • U> ? >y^824 «\ #rfc&TTiI, fc<fcO\ TAKE_TRAP fc<fct>*WR_ENTRY{I^£: 
Slt^o 04 7^#I'T§t > RENAME MAPO i/ y 824 ^ 4 #4 O h ^ 

•y 7°b^;KD0- tO^jfrffST Stli-4( h ^ V 7"t/^;I/i-4)S5& v;l/^7°b^-9"82 

6~829 fecfctjTLl-4 U:>*X £ 830-833 £"g-A,T?l^3 0 ^TLfjl^o & D*TL_TRA 

P fi^tCJiSD, RENAME MAPnS/>y^824 (D$]'$1\bI$&825 (iWR_MUX_CNTRL®^(C j; 

Dn.i-4 #jAv;l/f-7°l^-9-826~829 £flj»u eft Kit), WR_ENTRY{a *j l& 
Mfc ^TLffl K J: K) Mm £ ft 5 h => y 7° t>^;l/ \z ttfct 5 U S^X £ rt jc fgfg £ ft, 

$oT, U^X^OO-fcot|2fi$ftfewR_ENTRYfi^tcJ:D»g«J*ftSI2fSx 
>HJ14, rename mapd y & 824 ft ©iff &tl{A{c £ t) SRSU * tl 5 MiE<D b 9 
•yru^fcTytfv^Jtis, H*c, ffl0U^X*rtKfBtt*ft;fcte€fcJ: t> 

2ft«o 
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6%0M?Z> FREELIST 82liD7 7 — X h 7>X>n — ^"823 &TAKET 
RAP tim^mtZo TAKE_TRAP fg^ftf > =7 V 7*£§Aft§^ £ C £ £ Z 

. 77-X h7>X>D-^823 & OR® $835 KjfU WRJSNTRYfg^f &C*flST3 

tfyhtf "0" t?n/c8 ITy h{8^££9M<r„ orIe1&835 (0 4 5 

£^£ftfc) RRF nS/'«y^837 A>f)©8 If y hFREE^ENTRYji^^^fll-^A^ * 

£>tfy Mi, h 5 y 7°* £ v ?82o <Df21fxy h U OrtTiiulElv^yiM 

ma* nr^a^ffl nTsg a % fciettx > h u ttmmt § t> s 0 y * 7 

'y7*©|Bk ORJU88835 &AND 0SS836 £ 8 If v Obackup_freelist 
7yx>n-^*823 fr£§{8Lfc{s*f<Dtf <y Mi, free_entry& J: D*backup_fre 

elist m^tmmftitftfiztiTist), r-d^ m%zw%:FREE_Ligr m^izui/x$ 

822 lot, 9 7y'7%mfl£. XO^i/yVJ ? MOSlf 

^FREELISTffi^^, WR_ENTRY|i^F*gT- "0" KISSS ftfc If '7 h IZttfaT SlEiS 
0 7 *&&^mf% PSU 300 (i TAKE_TRAP f^^filct^ t Hilt, CHKP 

t_rbq fi^tcj; t), isu2oo£*tU h 7 y 7*ftlS!;l/— ^ > jjp 5> M£ £ ft 
£t^£#LT^xy > b£fiJST3£ 3 a CftfCfSD, isu 

20&, fBIWUS?X£7 7^;l/800 £r-g-i6< cpu 5iF*3£>g*<7)7 , o y ?$5& Vol— 

V h tC DO_CHKPTfl # £ Hi 7J f § o 

0 4 7tCM?K RENAME_MAP_1 - 4 fa ~? & TL1 -4 lxi/X^830 ~833 £ <fc t> ffi # £ 

nsc^6, h77yi/^;H ~4 fcftiSL 

TlA3 0 Mfc, Cft£©{§^&TLl-4 U>*X#830~833 £ <fc t> t±i 7J £ ft 3 C £ 

^ftsti 7 p u^;i/ 1 ~4 ic^f-r§iBiix> h 'j©is©-?7 tr>y 

Lfrb^S, HU^©$n<, F77 7°^SAft 5> ft/c £ £, RENAME MAPO 1/ y 

824 ttKffc fcfijffl U# § I2t§x yhV Zffifc Kh^yf U^Mtl) \ziy\Ly>? 
t5o (1U Z<Db7vy'\s^JlKttt%ft\mi&2.yhV(D\B-?v¥>?li, 
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m 4 8 PRF Di>'-y^837 te, g##RENAME MAPOv^y ^824 £ 

MLfcRHiftME_MAP_i-4M^*^OlEIVy fnG^Sfc^SST'S 
hvyfW&XtibtirctZ. -rfrf-fUt -9-843 14, #r/c& h 7 -y T^ttf 

tfrbs f3-K?nftiftt, RRF 0^*837 £>RRF .fEttUl-V h 839 

LTand 0SS841 LfrL^£, {5J£cDb^<y:/fcgAft£> 

and 088841 fiRRF fBttta.— «y h839 LT^TO tT «y htf 
"0" «££nfc8 tf *y Mi*f£«#-r5o 

rrp ffitla.-y K839 ft, 1 6 fflOfEttx > h f *fe"5xy h»J ££A,T? 
LTl^o iloT, DO_CHKPTfS^ {C J; t) 

f-xv^#i'>h*^fies'ti*^#ci:*^5n/*ci:ts rrf rd/wr MWuVy 

^840 (4 AND 0SS841 ^^gML/c-r-^^, DO_CHKPTftf {C <fc D §$5?lj£nfcf- 

fi£oT, RRF 837 (4, b^V/XZy 23.— V h820 <9&fBtix > h V <D^gc 
i'JXFW-rS^ ^fSfiX>hUt4 x RENAME mPU i/y ^824 O^ftO^ 

b =7 v 7 \s < )]/ <D O ' t -O K V «y t? > 5 & fc: (4 ft $ L T & ffl £ tl f# & I ^ <D 
?£3, £§5<D£>, h^yyi^/Wctt-f S^tlOlBv-y e>^ii>x>y 
^>h^7^77^5i^C ttlffBSf 3 & *> 5 5 & 3 o C £> 
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RRF RD/WR ftJSPn^y ^7 840 It^fc. PSU 300 fr 1 6 bf y h ^OKPTCLR ft 

tt&tZ ! ?'3Ly9#j>bi)mi&<D¥&vm!& (W%?V7) SftfcfrSfr*^ 

LTl^So C ©{f^f £f5 L\ PRF RD/WR Di?«y^(4, RRF ISft^-— ^ h839 <Oft 

fSIStix > h y fr e> x - 2 * itj f 0 chkpt_clr tt * U 7 * ft fc £ & o ^ 

x y * iiw > h # mm l $ § c t & ib % WfSf s e«x > hj a* 5 se# ia * ft fc 

r ~ * <D& tf y b It mMftltftfc 6 ft 5 £ £ K * ft Tfree_entryM^^^^c L 

^ ^ft& 8 If V h <DFREE_ENTRYfI^ t l/TEl 4 6 OFREELISTn S?«y ^821 'XjM 5 

ft£o 

h5-y^^Aft^ft/c<t#tccmPT_CLR ii-^fc J: t)§SB!l£ftfc 

fl'^^Vh^lSJnfti^, FREE_ENTRYffi^tC J: OiSSlJ^ftfcfB^XV 

h UttlslS?ftTte«SWfflRrilfc"4oT^S, tfaot, »|St5fi- 
•y^1V>MiM£ftr^3frC>T?&£o cOh'^y^ttfettW 
l^fcl^feOT'BfcV^ ftbT, /^y?7*y:/fr£C&fr^7c£iK£?-ftf£ N fr 

EE_ENTRYfI#<D^-tr^ M*#lC» 7 7 - X h 7 >I > 3 - #823 t£ & 9 tl 

h7>y7°A^Aft^ftfc^ tfccHKPT_CLR M£J:!>MgiJ£ftfc ! ?-xy 
ttfjyb tiWf& 2 ft * o #JST 3 ffifcx u ^ > h fr e, tfj £ ft fc 

-r-^Clf «y hf*£T "0" V&Os ftoX. FBEELiSTiM^<D£.mzmLT®<b 

s fi0 4 8KMK:i¥IIBfi:^-r«K:x-^iBf8»ii846 £^Crfr\ &ffflgtt, 
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C0j!218:iX y M£ N FREELISTD i/ y *7 821 ^P><DFREELISTfI^fe £ RENAME 

^Jg^t-^tC t^DO_CHKPTfl^t J; O^^ti/cJf^-, b : 7v77>$y<?mmv 

/WR 0liOi>'7 ^847 Ji % FREELISTfg ^ <fc RENAME_MAPft ^ £ , DO_CHKPTfS^ 
;U K fc H jA t? 0 SI&OFREELISTfl^fe £ RENAME_MAPfg^ « f- x V * jJW > J» 

#K<fc9^Sn5fc£, rd/wr »Di/*7^ 8 47 H\ do_backop mmcX^MWl 

^flJ^T^n/cFREELISTff ^&<fc t>*RENAMEJ^f^£ Steffi To C ©j£u FREELI 
ST{f ^ « BACKUP_FREELIST iE^ t LTSt^ffi £ tl§— 7j\ RENAME_MAPff fiBACX 

04 6 (C^£ftfcfc]< > hO^y ^7821 (iBACKUP_FREELIST {g-Sffe 

<£ D0.BACKDP fiMI*M"t3 0 D0_BACKUP i§«/Vy ^7 7 DTt^ d 
t^gtili:^?), AND 0S8838 &BAOajP_FREELIST £OR[5Jg§835 £ c 

MSifsOftK, 77-X h7yx>n-^*823 AvSSfi £tiftfl^<7)&tf y Mi, 

FREE_ENTRYfI^fc cfc £/bACKUP_FREELIST {g#£>*ffS t£ y h ft&JIft] $ £ ft, FR 
EELISf® # * 4 fig L T V o 

0 4 7 ^r#^1" 5 IC , RENAME_MAPP V 5 824 BACKUP_MAP{g^ & £ t>* DO_BAC 

kdp fg^gfgf 3o do_backup {g-5§&^ y £ 7 «, ^"^UTV^S C t^gfC 

tfrZ* fflffl\El&82S ^^^-T^WR_MUX_CNTRLfi^«, TL1-4 Ui/X$830 ~83 

tffiJS T 6 n/c i: £ fc ^£ L fc h 7 y ^ U^;I/K»t 3 h 5 y !7°X * y * IE tlx 
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ffti&QtKK. CPU 5lttSfflWtC (speculatively)^*^ LfiO^TSo h 
7 7^X^7^^- <y hai5 «\ ^yy^O^KJWMOh^y^'^^* 
@St5«imW5<:fcA^, cpu sitt h7 7»l»M5tH 

^;I/0KSD; lo, h7 i ^W 1 ~4(ih77yx^7^i> h U 1-4 

^ x V 2 jJW y b &m S T % n (checkpointed) % lO„ K 7 7 7 l"*^ 
1 ©i?rc=5:-7<y If^^lEtixy h'J 5CWlT^5n«. frfc&f-x >y ? >1V 

77 ify-^oh^'yyi/^Kiif-x'y btffijsren, mo 

, . h^«y^L/^;V2 0irfc^v«y e>^IBtlx> h U 6 left LTft £>ft£o h 
7 y -fls^jl 2 it&li % b 5 VfKftt % h7v7$&9£fc^"Cdonefc L< tire 
try ^^ff^nfefctx h7'y?U^H4b7'^U^ 1 Kr^'J/>h 
SnSfc^K^xy^tf'l'yb 4ffJgJ5KS*U fro, fxy*^>MKi3tt 
SIBigx yhU77lfy h ^ «y ^l^Mc ttf - x >y £ > h fiJS T £ 
ti5o h^-y-7°U^;l/ UcfettS b^>y^^^-r§ h^>yyMS^Ho/£li> c 
© h77yAyK7©^cWLTfi7 ZftJy V 5Cfe^tfi7^Wy 
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^y^yh^n, fi'y^^yh6tfM?n; fx<y h etc&tts 

Mxy h u V <y kf y F 7 -y 7* t^rt/fcttf- x -y #SUS T 5ft 

, fio, isitx>h>; 7twr§ h 7 v 2 oirfcftT >y wen 

3„ fbtlft'S h7-y7'ft<£A*i5'*ifcfc£, -hv-y^M.h^f^ 
;b3 U ^ > h ?ti5 fcfttcf x7 h 7 M^n, fx-y^tf 

>h#S!lST5*U lo, fetixy h U O'vO F ^ >y 7°l"^ 3 <D$t/c&-? <y fc? 
>$W£5*i3o b7 > y7 , l^/l/3{c:fcttS h^'^l^tS h^-y^y 

ft T'done^/ti* retry l&^tf^frSftfc £, h7 7 T'l/^/Ki h77^W 
2Cfi"J^yh?n5fc«K7 v x'yj'^>h 8»fi5c2n v lo, f-x-y* 
h 8icfe#3ffitix> h ij 7 7 e y h 7 7 y l/^;w: (if x 7 ^ ^ 
-Y>htf9J3T5*i*o f x 7 ^ > h 2 ^)fM? ti/i T^o 7*7 ' 

ytTVftfi&Vs fx7^^>h 2K43tt«Ettx> h '^^ h 
^-y^U^tfig&ShSo ^oT, f-xyJXJV h 3 43d: 7 J£$S*lfc 
h5'y7^iS««fc£Aft/K9tffT*>*u -7^ fx7^^>F6«? 

nfeh^-y^ttiaawtcsxn&nr^So 

HijiliO^ < % ' F7 7 7°X £ V V £>TSTATE7 K &XICC7 — ;P F 

toccy^-;!/ Ftt, hTV^SAti^nfcfct, |g 8 <Dfsr/ccrfrn eoert© 

H^&j&f^ttPOnM* ££W-f Kewj 601 43cfct>*FXAGU 602 t J: «? ^tf £ ftfi 
SCI C*ie©rtSH:h7'y7'A^i;fe^T-fiJffl**ififi:^o lot, 

^O^K:TiEL^xiocr7 i --^%#5«#i*^^*itf» psu 300 ttxiccr-*tf 
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m. xiccffl^ny-y ^823 £#A,WS 0 coxicclf jgn s?y *823 tt, 

FSR/CCRFRN 606fr <~> , CC_TAGS_C % CC_DV_C\ CC_TAGS_F cfc CC_DV_F ft ^£51 

fit L> — 75u h7-^ 7* £ y t?820 &cc_data_c <fc ?>*cc_data_f fl-^^^fSt" 

§ o 

05 2£#Bgf3£, CC_DATA_C ft ^ & XICC_DATA_C fg ^ ^ ^ t « {C , CC_D 
V_C fl^&XICCJDVC if^^T'l^o RT^t?&fttf , XICC_DATA_C ft^fi, 

h 5 y ftfgAftZntc tZWi/y^J ZA>\c'iSVZ IfcSxiccU^X £ (IPS 
, 0 3 9 £^£ftfcccRFRN 6io£«fc3iigxicEU^X*fc LTVy ify^Sftfc 

fSfSU^Z*) <D^GE©|*J§£^A,W3o XICC_DV_C {gmt*. XICC_DATA_C {§ 

h 7 y 7tf § A ft £ ft IZ $5^TmWxiCC]s V X * L T V y tf > y £ ft 

tcrn-Sr, xicc_dv_c mm*. xicc_data_c ffi^<DF«g^^^Tfe§il t£^U 
JLo, psu 300 *^SAtifcraKE_TRAP 4i#(4, h7 7^§An?»noofe5 

Cfc£^-f 0 CftKjSC. XICCH&Dv^y ^825&. wr_entryM^ ic <£ *) Wft\t 
ftfcJLy h 'J {C^iSt-§WRI_ENTRY_XI(Xfi^?rM«-r§o Cn^Cfti^, h 
7 y 7 7 $ V 9 a - y h 815 CDRD/WR ffjlj?® a i/ y >7 82 

2 fix XICC_DATA_C ff ^tDrt^^, WRl_ENTRY_XICXrft^(C <fc (9 M£ ftfc h 7 V 

77 $ y 5 820 <dx > f> u (Dtstate7 -r — ;i/ F ft K W&tSo 

Lfr e> , xicc_dv_c fijf^#^ h- 7 y 7t>^Xti £ ft <Dxiccj^ta_c 
^§0|*jgtf*r$&"e&^ C t ^^"T xicc_data_c m^<Dfoigte Y^yf 

X£y ^820 £»&£ft&^ 0 C<DJf£\ Y^y77^y7 0L~yYei5lt. Y 
"yy 7tf%AftZnfzm&?mmiccUi?X5i t LT7ylf>^jnft*IU^ 

, Cn*ff3fe«)K:, XICCM^P^'y ^823 «\ SiSfi^nj/y *826 fc<fctf& 

IWfi^Ejyn^y ^827 £^A,T^5 0 
ftM£LTH5 3^#^-T5{c > cc tag dl#«xicc TAG dg#££tftf, ^ 
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vy7-£t\rcmm\si/7.z<Dmm\si?7s2 • *^#£a,ws 0 mk, cc_tag_f 

Mmt, FXU 601 fe«fctfFXBGU 602 £ D 5*C ^ f§fg £ n FXU_XICC_TAG_fM ^ & 
j;0'EXAGU_XICC_TAG_Ffi^^^C?^, Cftlt, FXU 601 & £ t>*FXAGU 602 t£ 

F f!^<DFXU_XICC_DATA_F fl^^3 =fc FXAGU_XICC_DATA_F ft *§tf ff&tft^t 

$tS t» O 3 o FXU_XICC_DATA_F ff ^& «fc D : FXAGU_XICC_DATA_F <i^(4^4r % 
FXU 601 feJ;tfFXAGU 602 <fc D tlfc'fc <D?& 5o 

cc_dv_f fll^tt, »31xicx:b^x**XM-r«H^ajS^*Exu eoi fed: 

tfFXAGU 602 tf^fff 5fc££i&EXD 601 :Jo<£tfFXAGU 602 IC £ *) 5^fg{8£tl 
ft FXU_XICC_TAG_fM # & <£ tfFXAGUJCICC 

_TAG_Ffi a'A>TM/ ,> § 0 cftSoM^ii, llfTSftfcB^/hSj£iSM*K:tt-r« 
i&SxiocU * L T V <y > ft ft M lx V7> 5 lz *f L TFXU_xicc_nATA_ 

F M^*3<fct>'FXAGU_XICX:_DATA_F 1B^<Dl*i&ifiG%}fr3§fr (fiP^ 5pJfflT?i*3fr 
ItmftZ ftt#3 CtA^, ?g<g£ ft fcFXUJCICC_DATA_F M£ £tf FXAGUjaCC_D 

ata_f h^-y^SAnenfefct KKSciccU^X*fc LT 

v y tr > y s nfc^a u * ic *& * n-s < * rtsfes-tr c 4: t * « 0 c n» 

'cn^P|-OvS/y-9--Y^;l/T?^i;5ii^; xirc_TAG_c{§^teu h5y^S 
An 6 ftfr £ £ HHxicclx^x £ L T v y tf y ?Z fttc^m l/*J* $ <D 2 7 

m m mm? 3 o xicc_TAG_cm^ k£k> mm ? «fc * ^« , sissi^ d ^ y 

^826 OitRD^y^850 feJ;tfJ±Rn^y ^851 ICXO, FXU_XICC_TAG_Fft^ 
^J;D :, FXAGU_XICC_TAG_FfI^tJ:t^?n§o £> U fiO, ttfSfS 
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FXU_XIOC_DV_F fg^£fc&FXAGUJQCC_DVF ft^^\ ft fS ? % FXU_XICC_DATA_F 
fg^l £ fc «FXAGU_XICC_DATA_F ^©ftgtfWS&T?* 3 C t T*©&tl&\ 
M&^aUi/y ^826 tt, £f fS T 3 FXU_XICC_CURR_MATCH ft £ fc It FXAGU_XICC 
_CURR_MATCH fg^^m^-TSo COifll, h 7 y ^^Atl 5 ftfc £ fcM 

^^ttt ~> >-9--T * ;H*gTftffl Lit 5 $fc & o fc c <t £^-T„ 

05'2£gt), C<07'>VU-^^;I/Oi|, take_trap M^fittJSfc Lt h77 

WR ENTRY 

fl^«:flc#>£ LT :/<D y 7°l^;Wcvy Ify^nfcXy b UfcgSgiJ 

LTV^So FXU_XICC_OJRR_MATCH fl^Sfcte FXAGU_XICC_CURR_MATCH ft 

^IfcjSL, XICCtfjAni/'y ^825 «^1-§WR2_EtTOY_XICC#^^fc«WR3_ENTR 
Y_XICCfg*t££/j£f 5„ C ®M tt, WR_ENTRY{g#fc £ <0 MglJ* tlfcX > h U fc 

Mt5 0 h^y:/X£>y ^a-y h 8 i5 Ord/wr M'Mui/y 5q22 it, 

FXU_XICC_DATA_F fl ^ ^ fc FXAGU_XICC_DATA_F {g^<7)|*gS£\ fcfiSt" SWR2_EN 
TRY_XICCfg# S fc «WR3_ENTRY_XICCfg^ fc <fc 0 M * tl -5 b 5 V £ y ^820 

©xy h U©TSTATE7-r—;l/ KOxicc7f — ;!/ Krtfc, *£do 
0«07i/>^^;l/Kfe^T, fgflSftfcFxujciccjDATAj? ffi#fc<fctfEX»GEL 



xicc_data_f tt , h 9 y 7*^SXn 6 ft fc 1 1 fc liSxiocU ->*X^i:lT7 

y ^>^«nfc»ai/^^K#a*ns^#rt§*^w«^'tt^aBs 0 

Cl-OttWtC»^.S^<» XICcMn^y ^823 * ^BB5>JIH« 3-- V h854 £ 

7 7°X^7^820 ©§x>hiJ(DO-tO(:MLTl^„ Hot, h5>y7jb^ 

AtlBtlOOfe^C <h*' ? TAKE_TRAP fg^fcj; D^^tlSlPJt, RD/WR Ov?«y^85 
5 & , fOfct ©XICCJTAGCfg^l fc J; 0 ISSIJ ?n§^^, WR_ENTRY(l^fc J; 0 

mm-ztiz Y7v?7,zy>7B2o ox>h ufc^f/s-r^setgaxy h 8 54 oxy 
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JfcifcEflJnS/'y ^852 fe.fctfsSB 5*C^, FXU_XICC_TAG_Ffl ^ *5 <fc t>*FXAGU_ 

xrcc_TAG_Fffl^ M.ftltti&Z let! a - y h 854 ft £ leii ? tltz&9 
<D&%£, Jt«1"5o ZVmgk, fcU 

fro"*^^ ft f£ "T 3 FXU_XICC_DATA_F fl ^ ^ /c FXftGUJCICCJJMAF fg 

*t<&F*3£tf*r$l&T»fc3 C i:^ftjSf^FXU_XICC_DV_F fI^S/i«FXAGU_XICC_DV_ 

> ftiSI" §FXU_XICC_DATA_F {I ^ $ Ji FXAOJ_XICC_DATA_F i^(Dfy®t)^&%. 
n5^th77/X^ y ^820 £>X> h U ^^SIJ'T §ftiSFXU_XICC_LATE_MATCH 



ft £ (£ ft j£ FXAGU_XICC_LATE_MATCH fjt^£\ tfj£j"f£ 0 

o X, 1^X^856 (i WAIT_FOR_XICC_VEC fl^ ^|5ti^" § o £ <DWAIT_FOR_XICC_ 

vec m^0)&\£ y Mi, h?v'?X$y?820 <D&3LyhV(DX)-£'Olcttfc?5 
t^K. ftfS-T^ b^y T^StAft £>ftfc h%l£mWxiccUi/X5i i:LTv yM 

Sttl^JtiSo fc£oT, WAIT_FOR_XICC_VEC ^ h;WI^&. ftfST^ h 
7 ^ 7 A ft 6 ft fc £ # K ^SxiccU X 2 £ L T v >y tf > y £ ft ffl 4r <D % 
mVi?7>2<DftWmqm~pimzr cS :%(D%:m : &'&-?T^Z> b^y-fX^y >7Q20 <D 

take_trap fl^fc J; 9 ^£ ft S h 5 y ftfgAtl t> ft£ £ Pits XICC_DV_C ft 

c i: tf^t&l*" ci:^L, Ho, fxu_xicc_curr_match {faffed; fxaguxi 

CC_CURR_MATCH gf ©^f ntSfcCn*/7?*l\ 
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